1 Station 252+00 Existing conditions

CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 11:28:57 FILE NAME: 252-EX

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
ooooooooooooooooooooooooon FHWA CULVERT ANALYSIS  O00000000000000000000
noooooooooooooooooooooooan Hy-8, VERSION 6.1 googubooobobboobobbouboon
goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

oco SITE DATA | CULVERT SHAPE, MATERIAL, INLET [
OU 0000000000000000000000000000000000000000000000000000000000000000C
OOL O INLET OUTLET CULVERT [ BARRELS |

VO ELEV. ELEV. LENGTH [JSHAPE  SPAN RISE MANNING INLET [
ONO.O(ft)  (ft) () O MATERIAL (ft) () n TYPE [
11012229 2143 70.01 11CSP  2.00 2.00 .024 CONVENTIONAL ]

020 U U
0310 U U
040 U U
1510 U U
60 U U

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

SUMMARY OF CULVERT FLOWS (cfs) FILE: 252-EX DATE: 08-17-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
22.29 0 0 0 0 0 0 0 0 1
23.31 3 3 0 0 0 0 0 0 1
236 5 5 0 0 0 0 0 0 1
24.12 9 9 0 0 0 0 0 0 1
24 .45 12 12 0 0 0 0 0 0 1
24.81 15 15 0 0 0 0 0 0 1
25.44 18 18 0 0 0 0 0 0 1
26.56 21 21 0 0 0 0 0 0 1
26.81 24 216 0 0 0 0 0 222 9
26.89 27 21.9 0 0 0 0 0 4.96 5
26.96 30 22.1 0 0 0 0 0 7.71 4
26.7 214 214 0 0 0 0 0 OVERTOPP ING

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 252-EX DATE: 08-17-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft FLOW (cfs ERROR (c ERROR

22.29 0 0 0 0
23.31 0 3 0 0

23.6 0 5 0 0
2412 0 9 0 0
24.45 0 12 0 0
24.81 0 15 0 0
25.44 0 18 0 0



26.56 0 21 0 0

26.81  -0.004 24 0.13 0.54
26.89  -0.004 27 0.15 0.56
26.96  -0.007 30 0.21 0.7
goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

2
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 11:28:57 FILE NAME: 252-EX

gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog
DIS- HEAD- INLET  OUTLET

CHARGE WATER CONTROLCONTROLFLOW  NORMAL CRIT.  OUTLET TW OUTLET
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps)

goobooioobgogiboboboloopbgoiobobo. goopogibobobolbobooolgbobobo. goooogl
0 22.29 0 0 O-NF 0 0 0 -0.8 0

3 23.31 0.89 1.02 2-M2¢ 0.63 0.6 0.6 0.32 3.75

5 23.6 1.18 1.31 2-M2c 0.84 0.79 0.79 0.44 4.36

9 24.12 1.69 1.83 2-M2c 1.19 1.07 1.07 0.57 5.28

12 24.45 2.08 2.16 2-M2c 1.46 1.24 1.24 0.64 5.85

15 24.81 2.52 2.52 2-M2c 2 1.4 1.4 0.69 6.41

18 2544 3.04 3.15 2-M2c 2 1.52 1.52 0.74 7.03

21 26.56 3.66 4.27 2-M2c 2 1.63 1.63 0.78 7.63
21.65 26.8 3.81 4.51 2-M2c 2 1.65 1.65 0.82 7.82
21.89 26.89 3.86 4.6 2-M2c 2 1.66 1.66 0.86 7.88
22.08 26.95 3.91 4.66 2-M2c 2 1.67 1.67 0.89 7.92

pgoooooooooobooouoooubUbnouUDUbULDbUULobULbUULULbUOLU
El. inlet face invert  22.29 ft El. outlet invert 21.43 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
goooooooooooooooooooooooooooooooogoooo0ooobooOboooooooog

*kkkk SITE DATA *kkkk CULVERT INVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 2229 ft

OUTLET STATION 70.00 ft

OUTLET ELEVATION 21.43 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0123

CULVERT LENGTH ALONG SLOPE 70.01 ft

*eex CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING



INLET DEPRESSION NONE

gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo
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CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 11:28:57 FILE NAME: 252-EX

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
goboodobgobogoboobooboobboon TAILWATER gooodobgobgobooboobodgoboon
gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo

*xx USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 252-TW
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-16-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0020 ft/ft

CROSS-SECTION X Y
COORD. NO. (f)  (ft)

1 0.00 23.00

2 100.00 21.63
3 100.50 20.63
4 102.50 20.63
5 103.00 21.63
6 203.00 23.00

Freeer UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 20.63 0.000 -0.80 0.00 0.00
3.00 21.75 0.243 0.32 1.34 0.08
5.00 21.87 0.248 0.44 145 0.09
9.00 22.00 0.253 0.57 1.57 0.1
12.00 22.07 0.255 0.64 1.63 0.11
15.00 2212 0.257 0.69 1.68 0.12
18.00 2217 0.258 0.74 1.72 0.12
21.00 2221 0.260 0.78 1.75 0.13
2400 2225 0.261 0.82 1.78 0.13
27.00 2229 0.262 0.86 1.81 0.13
30.00 2232 0.263 0.89 1.84 0.14
Note: Shear stress was calculated using R.

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
nooooooooooooooooooooooo0r ROADWAY OVERTOPPING DATA nio000o0000o0000o0nnr
gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo



ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 22.00 ft
CREST LENGTH 20.00 ft
OVERTOPPING CREST ELEVATION 26.70 ft

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
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1 Station 263+50 Existing conditions

CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 12:26:58 FILE NAME: 26350

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
ooooooooooooooooooooooooon FHWA CULVERT ANALYSIS  O00000000000000000000
noooooooooooooooooooooooan Hy-8, VERSION 6.1 googubooobobboobobbouboon
goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

oco SITE DATA | CULVERT SHAPE, MATERIAL, INLET [
OU 0000000000000000000000000000000000000000000000000000000000000000C
OOL O INLET OUTLET CULVERT [ BARRELS |

VO ELEV. ELEV. LENGTH [JSHAPE  SPAN RISE MANNING INLET [
ONO.O(ft)  (ft) () O MATERIAL (ft) () n TYPE [
1101 2266 2149 59.01 11CSP  2.00 2.00 .024 CONVENTIONAL

020 U U
0310 U U
040 U U
1510 U U
60 U U

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

SUMMARY OF CULVERT FLOWS (cfs) FILE: 26350 DATE: 08-17-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
22.66 0 0 0 0 0 0 0 0 1
23.83 5 5 0 0 0 0 0 0 1
2474 12 12 0 0 0 0 0 0 1
25.69 18 18 0 0 0 0 0 0 1
27.32 24 24 0 0 0 0 0 0 1
28.95 30 28.3 0 0 0 0 0 1.54 8
29.19 36 28.9 0 0 0 0 0 6.96 4
29.36 42 29.3 0 0 0 0 0 12.34 3
29.52 48 207 0 0 0 0 0 18.02 3
29.66 54 30 0 0 0 0 0 23.83 3
29.79 60 30.2 0 0 0 0 0 29.57 3
28.81 28 28 0 0 0 0 0 OVERTOPP ING

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: 26350 DATE: 08-17-2006

HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR(ft) FLOW (cfs) ERROR (cfs) ERROR

22.66 0.000 0.00 0.00 0.00

23.83 0.000 5.00 0.00 0.00

24.74 0.000 12.00 0.00 0.00

25.69 0.000 18.00 0.00 0.00

27.32 0.000 24.00 0.00 0.00

28.95 -0.005 30.00 0.14 0.47

29.19 -0.005 36.00 0.19 0.53



29.36 -0.008 42.00 0.39 0.93

29.52 -0.006 48.00 0.32 0.67
29.66 -0.003 54.00 0.17 0.31
29.79 -0.004 60.00 0.20 0.33
goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

2
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 12:26:58 FILE NAME: 26350

goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog

DIS- HEAD-  INLET  OUTLET
CHARGE WATER CONTROLCONTROLFLOW  NORMAL CRIT.  OUTLET TW OUTLET

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps)

Ooooodgropboooiooooboloooooolboooo - Dooooorboooooooboogiooboboon  goooool

0 2266 0 0 O-NF 0 0 0 0.16 0

5 2383 1.17 1.17 1-S2n 0.73 0.79 0.73 1.31 4.84

12 2474 2.08 2.08 5-S2n 1.23 1.24 1.14 1.52 6.48

18 25.69 3.03 2.89 3-M2t 1.75 1.52 1.62 1.62 6.6

24 27.32 4.38 4.66 2-M2c 2 1.72 1.72 1.69 8.37

2832  28.97 5.66 6.31 2-M2c 2 1.85 1.85 1.76 9.38

28.85  29.19 5.83 6.53 2-M2c 2 1.87 1.87 1.81 9.52

2928  29.36 5.98 6.7 2-M2c 2 1.88 1.88 1.86 9.62

2066  29.52 6.11 6.86 3-M2t 2 1.89 1.9 1.9 9.7

30 29.7 6.22 7.04 3-M2t 2 1.9 1.94 1.94 9.71

30.24 29.8 6.31 7.14 3-M2t 2 1.91 1.98 1.98 9.69

pgoooooooooobooouoooubUbnouUDUbULDbUULobULbUULULbUOLU
El. inlet face invert  22.66 ft El. outlet invert 21.49 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
goooooooooooooooooooooooooooooooogoooo0ooobooOboooooooog

*kkkk SITE DATA *kkkk CULVERT INVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 22.66 ft

OUTLET STATION 59.00 ft

OUTLET ELEVATION 21.49 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0198

CULVERT LENGTH ALONG SLOPE 59.01 ft

*eex CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING



INLET DEPRESSION NONE

gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo
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CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 12:26:58 FILE NAME: 26350

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
goboodobgobogoboobooboobboon TAILWATER gooodobgobgobooboobodgoboon
gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo

*xx USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 263-TW
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-17-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0036 ft/ft

CROSS-SECTION X Y
COORD. NO. (f)  (ft)

1 0.00 24.00

2 100.00 22.65
3 100.50 21.65
4 102.50 21.65
5 103.00 22.65
6 203.00 24.00

Freeer UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 21.65 0.000 0.16 0.00 0.00
5.00 22.80 0.328 1.31 1.85 0.16
12.00 23.01 0.338 1.52 210 0.19
18.00 23.11 0.343 1.62 221 0.21
2400 23.18 0.346 1.69 230 0.22
30.00 23.25 0.349 1.76 2.37 0.23
36.00 23.30 0.351 1.81 242 0.24
42.00 23.35 0.353 1.86 247 0.24
48.00 23.39 0.354 1.90 252 0.25
54.00 23.43 0.356 1.94 256 0.26
60.00 23.47 0.357 1.98 260 0.26
Note: Shear stress was calculated using R.

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
nooooooooooooooooooooooo0r ROADWAY OVERTOPPING DATA nio000o0000o0000o0nnr
gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo



ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 22.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 28.81 ft

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
U
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1 Station 263+50 Existing conditions

CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 12:26:58 FILE NAME: 26350

goobobobooooobobogooooogogbobobgbobobobobbbobopbbgbbongooooogog
onooooooooooooooooooooooon FHWA CULVERT ANALYSIS  O00000000000000000000
noooooooooooooooooooooooon Hy-8, VERSION 6.1 googubooobobboobobbouboon
goboooogooobooobonbodbbobogbbonbobbobboobodbDbonbonboobbopoobbobbooo

oco SITE DATA | CULVERT SHAPE, MATERIAL, INLET [
0 U D000000000000000000000000000000000000000000000000000000000000000C
OL O INLET OUTLET CULVERT [0 BARRELS 0

V0O ELEV. ELEV. LENGTH [JSHAPE  SPAN RISE MANNING INLET [
ONO.C(ft)  (ft) () O MATERIAL (ft) (f) n TYPE [
1101 2266 2149 59.01 11CSP  2.00 2.00 .024 CONVENTIONAL ]

020 U U
0310 U U
040 U U
1510 U U
6t U U

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

SUMMARY OF CULVERT FLOWS (cfs) FILE: 26350 DATE: 08-17-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
22.66 0 0 0 0 0 0 0 0 1
23.83 5 5 0 0 0 0 0 0 1
2474 12 12 0 0 0 0 0 0 1
25.69 18 18 0 0 0 0 0 0 1
27.32 24 24 0 0 0 0 0 0 1
28.95 30 28.3 0 0 0 0 0 1.54 8
29.19 36 28.9 0 0 0 0 0 6.96 4
29.36 42 29.3 0 0 0 0 0 12.34 3
29.52 48 207 0 0 0 0 0 18.02 3
29.66 54 30 0 0 0 0 0 23.83 3
29.79 60 30.2 0 0 0 0 0 29.57 3
28.81 28 28 0 0 0 0 0 OVERTOPP ING

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: 26350 DATE: 08-17-2006

HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR(ft) FLOW (cfs) ERROR (cfs) ERROR

22.66 0.000 0.00 0.00 0.00

23.83 0.000 5.00 0.00 0.00

24.74 0.000 12.00 0.00 0.00

25.69 0.000 18.00 0.00 0.00

27.32 0.000 24.00 0.00 0.00

28.95 -0.005 30.00 0.14 0.47

29.19 -0.005 36.00 0.19 0.53



29.36 -0.008 42.00 0.39 0.93

29.52 -0.006 48.00 0.32 0.67
29.66 -0.003 54.00 0.17 0.31
29.79 -0.004 60.00 0.20 0.33
goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

2
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 12:26:58 FILE NAME: 26350

goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog

DIS- HEAD-  INLET  OUTLET
CHARGE WATER CONTROLCONTROLFLOW  NORMAL CRIT.  OUTLET TW OUTLET

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps)

Ooooodgropboooiooooboloooooolboooo - Dooooorboooooooboogiooboboon  goooool

0 2266 0 0 O-NF 0 0 0 0.16 0

5 2383 1.17 1.17 1-S2n 0.73 0.79 0.73 1.31 4.84

12 2474 2.08 2.08 5-S2n 1.23 1.24 1.14 1.52 6.48

18 25.69 3.03 2.89 3-M2t 1.75 1.52 1.62 1.62 6.6

24 27.32 4.38 4.66 2-M2c 2 1.72 1.72 1.69 8.37

2832  28.97 5.66 6.31 2-M2c 2 1.85 1.85 1.76 9.38

28.85  29.19 5.83 6.53 2-M2c 2 1.87 1.87 1.81 9.52

2928  29.36 5.98 6.7 2-M2c 2 1.88 1.88 1.86 9.62

2066  29.52 6.11 6.86 3-M2t 2 1.89 1.9 1.9 9.7

30 29.7 6.22 7.04 3-M2t 2 1.9 1.94 1.94 9.71

30.24 29.8 6.31 7.14 3-M2t 2 1.91 1.98 1.98 9.69

pgoooooooooobooouoooubUbnouUDUbULDbUULobULbUULULbUOLU
El. inlet face invert  22.66 ft El. outlet invert 21.49 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
goooooooooooooooooooooooooooooooogoooo0ooobooOboooooooog

*kkkk SITE DATA *kkkk CULVERT INVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 22.66 ft

OUTLET STATION 59.00 ft

OUTLET ELEVATION 21.49 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0198

CULVERT LENGTH ALONG SLOPE 59.01 ft

*eex CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING



INLET DEPRESSION NONE

gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo
U

3
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 12:26:58 FILE NAME: 26350

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
goboodobgobogoboobooboobboon TAILWATER gooodobgobgobooboobodgoboon
gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo

*xx USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 263-TW
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-17-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0036 ft/ft

CROSS-SECTION X Y
COORD. NO. (f)  (ft)

1 0.00 24.00

2 100.00 22.65
3 100.50 21.65
4 102.50 21.65
5 103.00 22.65
6 203.00 24.00

Freeer UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 21.65 0.000 0.16 0.00 0.00
5.00 22.80 0.328 1.31 1.85 0.16
12.00 23.01 0.338 1.52 210 0.19
18.00 23.11 0.343 1.62 221 0.21
2400 23.18 0.346 1.69 230 0.22
30.00 23.25 0.349 1.76 2.37 0.23
36.00 23.30 0.351 1.81 242 0.24
42.00 23.35 0.353 1.86 247 0.24
48.00 23.39 0.354 1.90 252 0.25
54.00 23.43 0.356 1.94 256 0.26
60.00 23.47 0.357 1.98 260 0.26
Note: Shear stress was calculated using R.

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
nooooooooooooooooooooooo0r ROADWAY OVERTOPPING DATA nio000o0000o0000o0nnr
gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo



ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 22.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 28.81 ft

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
U



1 Station 268+90 Tier 1 fish passage - 4-ft CMP

CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 19:31:05 FILE NAME: 268-TW

ghoooboooooooooobboooboooboobodobboobonoboobogobooobonboooboooboonoooboooooobodon
noooooooooooooooooooogngog FHWA CULVERT ANALYSIS  Dooooooooooooooooooodoooon
oooooooooooooooooooongogog - Hy-8, VERSION 6.1 gobooobooooboooooobbooooooooo
ghoooboooooooooobboooboooboobodobboobonoboobogobooobonboooboooboonoooboooooobodon

oco SITE DATA O CULVERT SHAPE, MATERIAL, INLET a
0OvuooooooooooooiooooofooooooooDoooo0oo0Lo0o00DoooODo0LoOo00Lo0o0oDOODODoOLooooO
L INLET OUTLET CULVERT (1 BARRELS O

OV ELEV. ELEV. LENGTH [ SHAPE  SPAN RISE MANNING INLET 0
ONO.L (ft)  (ft) (f) O MATERIAL (ft) () n TYPE 0
010 2324 2171 58020 1ICMP  4.00 2.40 .024 CONVENTIONALL

020 a g
030 a g
040 a g
050 a g
0e:n a g

ghoooboooooooooobboooboooboobodobboobonoboobogobooobonboooboooboonoooboooooobodon

ghoooboooooooooobboooboooboobodobboobonoboobogobooobonboooboooboonoooboooooobodon

SUMMARY OF CULVERT FLOWS (cfs) FILE: 268-TW DATE: 08-29-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
23.24 0 0 0 0 0 0 0 0 1
23.76 3 3 0 0 0 0 0 0 1
23.92 5 5 0 0 0 0 0 0 1
24.23 9 9 0 0 0 0 0 0 1
24 .44 12 12 0 0 0 0 0 0 1
24.61 15 15 0 0 0 0 0 0 1
24.78 18 18 0 0 0 0 0 0 1
24.95 21 21 0 0 0 0 0 0 1
25.12 24 24 0 0 0 0 0 0 1
25.28 27 27 0 0 0 0 0 0 1
25.44 30 30 0 0 0 0 0 0 1
27.64 57.4 57.4 0 0 0 0 0 OVERTOPP ING

phooobooooooooooobooooboooboobodobbgoboonoboobogoboooboobobooboooboonooobooooooboaon

phooobooooooooooobooooboooboobodobbgoboonoboobogoboooboobobooboooboonooobooooooboaon
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 268-TW DATE: 08-29-2006

HEAD HEAD TOTAL FLOW % FLOW

ELEV (ff) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

23.24 0.000 0.00 0.00 0.00

23.76 0.000 3.00 0.00 0.00

23.92 0.000 5.00 0.00 0.00

24.23 0.000 9.00 0.00 0.00

24.44 0.000 12.00 0.00 0.00

24.61 0.000 15.00 0.00 0.00

24.78 0.000 18.00 0.00 0.00

24.95 0.000 21.00 0.00 0.00

25.12 0.000 24.00 0.00 0.00

25.28 0.000 27.00 0.00 0.00

25.44 0.000 30.00 0.00 0.00
OgooooooooooooboboobobooboobobDobDobobDobDobDobDobDobDobDoLDoDobDobLDoDobLDobLDoLDobLDobDobLDobLDobDobLDoLobDobDoD

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

phooobooooooooooobooooboooboobodobbgoboonoboobogoboooboobobooboooboonooobooooooboaon
O
2

CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 19:31:05 FILE NAME: 268-TW



gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo
PERFORMANCE CURVE FOR CULVERT 1 - 1( 4.00 (ft) BY 2.40 (ft)) ICMP

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fos) (fps)
Jodooodbooodoooooo0ooo0obodobo0bbodbbo0bOO0LOOULO0ULO0ULO0ULOOLDLOOLDOOoOLDOOoUboOUDOoa
0.00 23.24 0.00 0.000-NF 0.00 0.00 0.00 -0.56 0.00 0.00
3.00 23.76 0.52 0.521-S2n 0.21 0.26 0.16 0.33 3.59 1.85
5.00 23.92 0.68 0.681-S2n 0.30 0.36 0.30 0.39 4.25 1.96
9.00 24.23 0.99 0.991-S2n 0.44 054 0.34 047 6.73 2.10
12.00 24.44 1.20 1.201-S2n 0.53 0.65 0.45 0.52 6.70 2.17
15.00 24.61 1.37 1.371-S2n 0.61 0.76 0.56 0.56 6.79 2.23
18.00 24.78 1.54 1.541-S2n 0.70 0.85 0.69 0.60 6.58 2.29
21.00 2495 1.71 1.711-S2n 0.78 0.95 0.65 0.63 8.23 2.34
24.00 25.12 1.88 1.881-S2n 0.85 1.03 0.73 0.65 8.33 2.38
27.00 25.28 2.04 2.041-S2n 0.93 1.11 0.81 0.68 845 242
30.00 2544 220 2.201-S2n 1.00 1.19 0.89 0.70 8.54 2.45
Jodooodbooodoooooo0ooo0obodobo0bbodbbo0bOO0LOOULO0ULO0ULO0ULOOLDLOOLDOOoOLDOOoUboOUDOoa
El. inlet face invert  23.24 ft El outlet invert 21.71 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo

*eekk QITE DATA ***** CULVERT INVERT ***ttssskrsiks

INLET STATION 0.00 ft

INLET ELEVATION 23.24 ft

OUTLET STATION 58.00 ft

OUTLET ELEVATION 21.71 1t
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0264

CULVERT LENGTH ALONG SLOPE 58.02 ft

= CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 4.00 ft
BARREL RISE 2.40 ft
BARREL MATERIAL  STEEL OR ALUMINUM
BARREL MANNING'S n 0.024 FOR SIDES AND TOP
0.038 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo
O

3
CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 19:31:05 FILE NAME: 268-TW

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo

= USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDINATE X Y-TOP  Y-BOTTOM
NUMBER (ft) ) (ft)

7320 2364 2364

73.21 24.04 2324

7360 2488 2324

7400 2526  23.24

7440 2548 2324

7480 2560  23.24

7520 2564  23.24

NOoO O~ WN =



8 75.60 25.60 23.24

9 76.00 25.48 23.24
10 76.30 25.26 23.24
11 76.70 24.88 23.24
12 77.10 24.04 23.24
13 77.20 23.64 23.64

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo
O

4
CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 19:31:05 FILE NAME: 268-TW

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo
gooooooooooooobbobooooonoo TAILWATER gbooooooooobobobboboooooooo
gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo

= USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 268TW4
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-29-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0053 ft/ft

CROSS-SECTION X Y
COORD.NO. ()  (ft)

1 0.00 23.00

2 100.00 21.85
3 100.50 21.15
4 101.50 21.15
5 102.00 21.85
6 202.00 23.00

e UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 21.15 0.000 -0.56 0.00 0.00
3.00 2204 0.386 0.33 1.85 0.17
5.00 2210 0.392 0.39 196 0.19
9.00 22.18 0.398 0.47 210 0.21
12.00 2223 0402 052 217 0.22
15.00 2227 0405 056 223 0.23
18.00 22.31 0.407 0.60 229 0.24
21.00 2234 0409 0.63 234 0.25
2400 2236 0411 065 238 0.25
27.00 2239 0413 0.68 242 0.26
30.00 2241 0414 0.70 245 0.26
Note: Shear stress was calculated using R.

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo
noooooooooooooooooooooogng ROADWAY OVERTOPPING DATA 0000000000000 000000000000
gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 27.64 ft

gooooooooooobobbbobbooooooooooboobobobougoooooooooboobboboogooooooooboobbbboboouooo
O
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1

Station 271+40 Existing conditions

CURRENT DATE: 08-25-2006

CURRENT TIME: 11:21:00

FILE DATE: 08-25-2006
FILE NAME: 27140EX

gobooooboobooboobooooboobooboobobbobooboobooboobDobooboobobboobooooe
oooooojoooooooooooooooooog . FHWA CULVERT ANALYSIS 00000000 0000000o0oor
gooobooboobooboooobooboooo
goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL

ocu SITE DATA

O

0OV [ ELEV. ELEV. LENGTH [ SHAPE

ONO.C (ft)

0210
030
040
0510
060

(ft)

I A

0

(ft) ) MATERIAL
110 2247 2220 58.00 0 1CSP

(ft) (ft)

HY-8, VERSION 6.1

CULVERT SHAPE, MATERIAL, INLET [
0 U 0000oo000oo000ooo00ooD00oo000DO0000D00000000DO000DO00UoDo0oUoDoOY
O LO INLET OUTLET CULVERT [l BARRELS
SPAN RISE MANNING INLET 0O
TYPE

O

2.00 2.00 .024 CONVENTIONAL[]

a
g
a
g
a

gboboobobobobboboboboobnot

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL

SUMMARY OF CULVERT FLOWS (cfs)

ELEV (ft) TOTAL

22.47
23.46
23.79
24.34
24.72
25.26
26.18
27.06

27.4
27.53
27.63
27.25

a1 w o

9

12
15
18
21
24
27
30
216

awo--

9

12
15
18
21
221
22.5
22.8
21.6

FILE: 27140EX

OO OO O0OO0ODOCDOOOCON

o

O OO0 OO0 O0ODO0OO0OO0O W

o

[eNeoNeoNeNeNoelolololololalFN

DATE: 08-25-2006

5 6 ROADWAY
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1.7
0 0 4.33
0 0 7.08
0 0 OVERTOPP ING

A PRANO A A A A A aaaa

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 27140EX

HEAD
ELEV (ft)
22.47
23.46
23.79
24.34
24.72
25.26
26.18
27.06
27.40
27.53

FLOW
ERROR (cfs)

HEAD TOTAL
ERROR (ft)  FLOW (cfs)
0.000 0.00 0.00
0.000 3.00 0.00
0.000 5.00 0.00
0.000 9.00 0.00
0.000 12.00 0.00
0.000 15.00 0.00
0.000 18.00 0.00
0.000 21.00 0.00
-0.007 24.00 0.22
-0.004 27.00 0.18

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.92
0.67

% FLOW
ERROR

DATE: 08-25-2006



27.63 -0.008 30.00 0.09 0.30
goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL
O

2
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 11:21:00 FILE NAME: 27140EX

oooooooooooooooocobooLbLOoLbLOLoLDLOOLLDOLOObLbOLDOLOOLLDbLOOOoLbOOOoLOOLbLbOOobLboooooc
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
oooooooooooooooocobooLbLOoLbLOLoLDLOOLLDOLOObLbOLDOLOOLLDbLOOOoLbOOOoLOOLbLbOOobLboooooc
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
gogooogoooboobogoboogooogoobuooogoongooboobgoonoougoonugobouo g
0.00 22.47 0.00 0.000-NF 0.00 0.00 0.00 -0.54 0.00 0.00
3.00 2346 0.90 0.992-M2c 0.82 0.60 0.60 0.22 3.75 2.00
5.00 23.79 1.19 1.322-M2c 1.11 0.79 0.79 0.31 4.36 2.17
9.00 24.34 1.70 1.872-M2c 2.00 1.07 1.07 0.39 528 2.34
12.00 24.72 2.09 2252-M2c 2.00 1.24 1.24 0.43 5.85 2.42
15.00 25.26 253 2.792-M2c 2.00 1.40 140 0.47 6.41 2.48
18.00 26.18 3.05 3.712-M2c 2.00 1.52 1.52 0.50 7.03 2.54
21.00 27.06 3.67 4.592-M2c 2.00 163 1.63 053 7.63 2.59
22.09 2740 3.92 4932-M2c 2.00 1.67 1.67 0.55 7.92 2.63
2249 2752 4.02 5.052-M2c 2.00 168 1.68 057 8.02 2.67
22.83 2763 410 5162-M2c 2.00 1.69 1.69 0.59 8.10 2.71
gogooogoooboobogoboogooogoobuooogoongooboobgoonoougoonugobouo g
El. inlet face invert  22.47 ft ELl outlet invert 22.20 ft
El. inlet throat invert  0.00 ft EL inlet crest 0.00 ft
oooooooooooooooocobooLbLOoLbLOLoLDLOOLLDOLOObLbOLDOLOOLLDbLOOOoLbOOOoLOOLbLbOOobLboooooc

*kkkk SlTE DATA *kkkk CULVERT |NVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 t

INLET ELEVATION 22.47 ft

OUTLET STATION 58.00 ft

OUTLET ELEVATION 22.20 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0047

CULVERT LENGTH ALONG SLOPE 58.00 ft

% CULVERT DATA SUMMARY *#rxsessssmiis
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION  NONE

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL
O

3



CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 11:21:00 FILE NAME: 27140EX

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL
gooobooboobooboooobooboooo TAILWATER gooooooboouoooboobobbobobooo
goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL

** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 27140TW
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-25-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.035
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0053 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 23.00

2 100.00 22.36
3 100.50 21.66
4 102.50 21.66
5 103.00 22.36
6 203.00 23.00

Freeesr UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 21.66 0.000 -0.54 0.00 0.00
3.00 2242 0439 0.22 200 0.17
5.00 2251 0.448 0.31 217 0.19
9.00 2259 0456 0.39 234 0.22
12.00 22.64 0460 043 242 0.23
15.00 22.67 0.463 047 248 0.24
18.00 22.70 0.466 0.50 254 0.25
21.00 22.73 0468 053 259 0.25
2400 2275 0470 0.55 263 0.26
27.00 22.77 0472 057 267 0.27
30.00 2279 0473 059 271 0.27
Note: Shear stress was calculated using R.

gbgboooobobooboboboboobobobooboboboboobobobooboboboboobobobooboboobe
Ooo00ooooooo0ooooooooogoog ROADWAY OVERTOPPING DATA 00000000000 0000000
gbgboooobobooboboboboobobobooboboboboobobobooboboboboobobobooboboobe

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 27.25ft

goboobobooobooboobooooboobboboobooboboobboboobooLUboobbobooboobooooL
O



1 Station 271+40 Tier 1 fish passage - 3-ft CMP

CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:14:01 FILE NAME: 271-T3

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
ooooooooooooooooooooooooon FHWA CULVERT ANALYSIS  O00000000000000000000
noooooooooooooooooooooooan Hy-8, VERSION 6.1 googubooobobboobobbouboon
goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

oco SITE DATA | CULVERT SHAPE, MATERIAL, INLET [
OU 00000000000000000000000000000000000000000000000000000000000000001
OOL O INLET OUTLET CULVERT [ BARRELS |

VO ELEV. ELEV. LENGTH [JSHAPE  SPAN RISE MANNING INLET [
ONO.O(ft)  (ft) () O MATERIAL (ft) () n TYPE [
110 2247 2220 58.00 11ICMP  3.10 1.80 .024 CONVENTIONAL']

020 U U
0310 U U
040 U U
1510 U U
60 U U

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

SUMMARY OF CULVERT FLOWS (cfs) FILE: 271-T3 DATE: 08-29-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY TR
22.47 0 0 0 0 0 0 0 0 1
23.38 3 3 0 0 0 0 0 0 1
23.57 5 5 0 0 0 0 0 0 1
23.71 9 9 0 0 0 0 0 0 1
24 12 12 0 0 0 0 0 0 1
24.29 15 15 0 0 0 0 0 0 1
24.61 18 18 0 0 0 0 0 0 1
24.99 21 21 0 0 0 0 0 0 1
25.58 24 24 0 0 0 0 0 0 1
26.2 27 27 0 0 0 0 0 0 1
26.77 30 30 0 0 0 0 0 0 1

27.25 32 32 0 0 0 0 0 OVERTOPP ING

goooopogooobboobonbodbbobogbbobbobbobboopoobbobobobboopoobbopbooo

goooopogooobboobonbodbbobogbbobbobbobboopoobbobobobboopoobbopbooo
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 271-T3 DATE: 08-29-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR(ft) FLOW (cfs) ERROR (cfs) ERROR
22.47 0.000 0.00 0.00 0.00

23.38 0.000 3.00 0.00 0.00

23.57 0.000 5.00 0.00 0.00

23.71 0.000 9.00 0.00 0.00

24.00 0.000 12.00 0.00 0.00

24.29 0.000 15.00 0.00 0.00

24.61 0.000 18.00 0.00 0.00



24.99 0.000 21.00 0.00 0.00

25.58 0.000 24.00 0.00 0.00
26.20 0.000 27.00 0.00 0.00
26.77 0.000 30.00 0.00 0.00
goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

2
CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:14:01 FILE NAME: 271-T3

gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog
PERFORMANCE CURVE FOR CULVERT 1 -1( 3.10 (ft) BY 1.80 (ft)) ICMP
gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
poooooooouoboououououpunouuUDUbULDbUULobULDbUULULbUoLU
0.00 2247 0.00 0.000-NF 0.00 0.00 0.00 -0.54 0.00 0.00
3.00 23.38 0.91 0.572-M2c 0.46 0.31 0.31 0.24 3.22 1.88
5,00 2357 110 0.822-M2c 0.66 0.44 0.44 0.32 3.81 2.02
9.00 23.71 1.18 1.242-M2c 1.06 0.64 0.64 0.40 4.70 2.16
12.00 24.00 1.44 1.532-M2c 1.43 0.78 0.78 0.44 523 224
15.00 24.29 1.69 1.822-M2c 1.80 0.90 0.90 0.47 5.70 2.30
18.00 24.61 1.97 2.142-M2c 1.80 1.02 1.02 050 6.16 2.35
21.00 24.99 235 2522-M2c 1.80 1.13 1.13 0.53 6.56 2.39
24.00 2558 2.75 3.112-M2c 1.80 1.23 1.23 0.55 6.99 243
27.00 26.20 3.18 3.732-M2c 1.80 1.31 1.31 0.58 7.46 247
30.00 26.77 3.64 4.302-M2c 1.80 1.39 1.39 0.60 7.94 2.50
poooooooouoboououououpunouuUDUbULDbUULobULDbUULULbUoLU
El. inlet face invert  22.47 ft El. outlet invert 22.20 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog

*kkkk SITE DATA *kkkk CULVERT INVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 2247 ft

OUTLET STATION 58.00 ft

OUTLET ELEVATION 22.20 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0047

CULVERT LENGTH ALONG SLOPE 58.00 ft

e CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 3.10 ft
BARREL RISE 1.80 ft
BARREL MATERIAL  STEEL OR ALUMINUM
BARREL MANNING'S n  0.024 FOR SIDES AND TOP
0.038 FOR BOTTOM



INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

3
CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:14:01 FILE NAME: 271-T3

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
***** USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDINATE X Y-TOP  Y-BOTTOM
NUMBER (ft) )  (ft)

1 73.30 22.77 22.77
2 73.40 23.07 22.47
3 73.70 23.70 22.47
4 74.00 23.98 22.47
5 74.30 24.15 22.47
6 74.60 24.24 22.47
7 74.80 24.27 22.47
8 75.10 24.24 22.47
9 75.40 24.15 22.47
10 75.70 23.98 22.47
11 76.00 23.70 22.47
12 76.30 23.07 22.47
13 76.40 22.77 22.77

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

4
CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:14:01 FILE NAME: 271-T3

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
goboodobgobogoboobooboobboon TAILWATER gooodobgobgobooboobodgoboon
gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo

*x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 271-T3
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-29-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0053 ft/ft

CROSS-SECTION X Y
COORD. NO. (ft)  (ft)



1
2
3
4
5
6

Freeeer UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR

(cfs)
0.00
3.00
5.00
9.00
12.00
15.00
18.00

21.00

24.00

27.00

30.00

0.00
100.00
100.50
102.50
103.00
203.00

23.00
22.36
21.66
21.66
22.36
23.00

(ft) NUMBER (ft) (f/s) (psf)
21.66 0.000
2244 0.406 0.24
2252 0413 0.32 2.02
22.60 0.421

22.64
22.67
22.70
22.73
22.75
22.78
22.80

0.424
0.427
0.429
0.431
0.433
0.435
0.436

-0.54

0.00
1.88

0.40 2.16

0.44
0.47
0.50
0.53
0.55
0.58
0.60

2.24
2.30
2.35
2.39
2.43
247
2.50

0.00
0.18
0.20
0.22
0.23
0.24
0.25
0.25
0.26
0.27
0.27

Note: Shear stress was calculated using R.

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
noooooooooooooooooooooooor ROADWAY OVERTOPPING DATA 00000000000 000000C
gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo

ROADWAY SURFACE
EMBANKMENT TOP WIDTH

CREST LENGTH
OVERTOPPING CREST ELEVATION

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo

O

PAVED
24.00 ft

10.00 ft
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1 Station 316+00 Existing conditions

CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 13:41:30 FILE NAME: 316-EX

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
noooooooooooooooroooooooon . FHWA CULVERT ANALYSIS  Dooonooooodooooooooogooooe
nooooooooooonoooooooooogon . HY-8, VERSION 6.1 gbogboobooboobooboboooooobo

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

BEORN SITE DATA a CULVERT SHAPE, MATERIAL, INLET ad
0OV 000000000000000000000000000000000000000000000000000D00D0000L0D00D0D0O0
0L O INLET OUTLET CULVERT [ BARRELS d

OV 0O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET [
ONO.D () (ft) (ff) O MATERIAL (ft) () n TYPE O

10 2723 2555 49.0311CSP  2.00 2.00 .024 CONVENTIONALL
20 2715 2552 50.0301CSP  2.00 2.00 .024 CONVENTIONALL

030 g g
040 a a
0510 g g
060 a a

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

SUMMARY OF CULVERT FLOWS (cfs) FILE: 316-EX DATE: 08-17-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWA'ITR
27.23 0 0 0 0 0 0 0 0 0
28.05 6 2.8 3.3 0 0 0 0 0 4
28.48 12 5.7 6.3 0 0 0 0 0 3
28.68 15 7.2 7.8 0 0 0 0 0 2
29.26 24 1.7 12.3 0 0 0 0 0 3
20.7 30 14.8 15.3 0 0 0 0 0 3
30.2 36 17.8 18.2 0 0 0 0 0 3
30.66 42 20 204 0 0 0 0 1.2 5
30.87 48 21 21.3 0 0 0 0 5.55 4
31.02 54 21.6 22 0 0 0 0 10.05 3
31.16 60 22.3 22.6 0 0 0 0 14.9 3
30.54 39.3 19.5 19.9 0 0 0 0 OVERTOFING

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 316-EX DATE: 08-17-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (fty ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
27.23 0.000 0.00 0.00 0.00

28.05 -0.005 6.00 0.00 0.00

28.48 0.001 12.00  -0.01 -0.08

28.68 0.003 1500  -0.05 -0.33

29.26 0.002 2400  -0.03 -0.13

29.70 0.004 30.00  -0.05 -0.17

30.20 -0.006 36.00 0.09 0.25

30.66 -0.010 42.00 0.35 0.83

30.87 -0.004 48.00 0.19 0.40

31.02 -0.006 54.00 0.33 0.61

31.16 -0.005 60.00 0.26 0.43

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g

2
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 13:41:30 FILE NAME: 316-EX

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
PERFORMANCE CURVE FOR CULVERT 1 -1( 2.00 (ft) BY 2.00 (ft)) CSP

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

DIS- HEAD-  INLET OUTLET

CHARGE WATER



pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
0.00 27.15 0.00 0.000-NF 0.00 0.00 0.00 0.05 0.00 0.00

3.25 28.06 091 0.911-S2n 0.51 0.63 0.43 0.37 6.70 1.75

6.28 28.48 1.33 1.331-S2n 0.72 0.88 0.72 0.51 6.13 2.19

7.83 28.68 1.53 1.531-S2n 0.82 0.99 0.69 0.57 8.04 2.37

12.30 29.25 210 2.105-S2n 1.06 1.26 0.96 0.72 8.28 2.78

15.27 29.70 255 2555-S2n 1.22 141 111 0.81 856 3.00

18.16 30.20 3.05 3.055-S2n 1.38 1.53 1.37 0.90 7.93 3.19

20.41 30.66 3.51 3.515-S2n 152 1.62 1.42 0.98 8.57 3.36

21.30 30.86 3.71 3.715-S2n 158 1.64 144 1.05 8.76 3.51

2198 31.01 3.86 3.865-S2n 1.63 1.66 156 1.12 8.36 3.65

2258 31.16 4.01 3.592-M2c 1.69 168 1.68 1.18 8.04 3.77
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge

El. inlet face invert  27.15 ft El. outlet invert 25.52 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft

pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge

kkkkk SITE DATA dkkkk CULVERT INVERT *kkkkkkkkkkhkk

INLET STATION 0.00 ft

INLET ELEVATION 2715 ft

OUTLET STATION 50.00 ft

OUTLET ELEVATION 25.52 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0326

CULVERT LENGTH ALONG SLOPE 50.03 ft

**eex CULVERT DATA SUMMARY **** e e
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION  NONE

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
a

4
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 13:41:30 FILE NAME: 316-EX

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

****x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 316-TW
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-17-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038



MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0100 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 29.32

2 1750 28.65
3 23,50 25.57
4 35.50 2557
5 40.50 28.02
6 58.50 29.30

s UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 2557 0.000 0.02 0.00 0.00
6.00 2589 0.560 0.34 1.75 0.19
12.00 26.03 0.592 048 2.19 0.26
15.00 26.09 0.603 0.54 2.37 0.29
2400 26.24 0.626 0.69 2.78 0.37
30.00 26.33 0.637 0.78 3.00 0.42
36.00 26.42 0.646 0.87 3.19 0.46
42.00 26.50 0.654 0.95 3.36 0.50
48.00 26.57 0.661 1.02 3.51 0.53
54.00 26.64 0.667 1.09 3.65 0.56
60.00 26.70 0.672 1.15 3.77 0.59
Note: Shear stress was calculated using R.

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
nooooooooooonooorooooonoodn ROADWAY OVERTOPPING DATA Dooorooooonoooloooooooor
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 30.54 ft

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
a
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1 Station 316+00 Tier 2 fish passage - 4-ft baffled CMP

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 16:17:10 FILE NAME: 316T2-4B

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
nooooooooooonoooloooooonoon . FHWA CULVERT ANALYSIS  Dooooooooodnoooooooognoooe
nooooooooooopnoooooooooogoo - HY-8, VERSION 6.1 gbotbboboobbobooboboooboobob

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

ocuo SITE DATA a CULVERT SHAPE, MATERIAL, INLET  [J
0 U 0000oo00oo00goo00oo00ooo00oo0o0go00goo00oo00oo000on00go0ogooogoooooooo
0L O INLET OUTLET CULVERT [0 BARRELS O

OV O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET [
ONO.D (ft)  (ft) (ft) O MATERIAL (fty () n TYPE ©
10 2723 2555 50.0301ICMP  4.00 3.40 .024 CONVENTIONALL

020 g g
0310 a a
040 g g
050 a a
e g g

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
SUMMARY OF CULVERT FLOWS (cfs) FILE: 316T2-4B DATE: 09-07-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWA'ITR
27.23 0 0 0 0 0 0 0 0 1
27.8 3.5 3.5 0 0 0 0 0 0 1
27.93 5 5 0 0 0 0 0 0 1
28.34 10.5 10.5 0 0 0 0 0 0 1
28.56 14 14 0 0 0 0 0 0 1
28.76 17.5 17.5 0 0 0 0 0 0 1
28.94 21 21 0 0 0 0 0 0 1
291 245 245 0 0 0 0 0 0 1
29.26 28 28 0 0 0 0 0 0 1
29.43 31.5 31.5 0 0 0 0 0 0 1
29.59 35 35 0 0 0 0 0 0 1

30.54 56.1 56.1 0 0 0 0 0 OVERTOFING

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 316T2-4B DATE: 09-07-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR(fty FLOW (cfs) ERROR (cfs) ERROR
27.23 0.000 0.00 0.00 0.00

27.80 0.000 3.50 0.00 0.00

27.93 0.000 5.00 0.00 0.00

28.34 0.000 10.50 0.00 0.00

28.56 0.000 14.00 0.00 0.00

28.76 0.000 17.50 0.00 0.00

28.94 0.000 21.00 0.00 0.00

29.10 0.000 24.50 0.00 0.00

29.26 0.000 28.00 0.00 0.00

29.43 0.000 31.50 0.00 0.00

29.59 0.000 35.00 0.00 0.00

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g

2
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 16:17:10 FILE NAME: 316T2-4B

gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
PERFORMANCE CURVE FOR CULVERT 1 - 1( 4.00 (ft) BY 3.40 (ft)) ICMP
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
0.00 27.23 0.00 0.000-NF 0.00 0.00 0.00 0.02 0.00 0.00
3.50 27.80 0.57 0.571-S2n 0.23 0.35 0.15 0.26 4.89 1.50
5.00 27.93 0.70 0.701-S2n 0.32 0.42 0.22 0.31 5.35 1.67
10.50 28.34 1.11 1.111-S2n 0.50 0.69 0.39 0.44 8.37 2.13
14.00 28.56 1.33 1.331-S2n 0.60 0.82 0.52 0.51 8.18 2.35
17.50 28.76 1.53 1.531-S2n 0.70 0.95 0.65 0.58 8.07 2.53
21.00 2894 1.71 1.711-S2n 0.78 1.07 0.67 0.64 9.40 2.69
2450 29.10 1.87 1.871-S2n 0.86 1.17 0.77 0.69 9.32 2.84
28.00 29.26 2.03 2.031-S2n 0.94 1.28 0.88 0.75 9.25 2.97
31.50 2943 220 2.201-S2n 1.02 1.38 1.03 0.80 8.81 3.09
35.00 29.59 2.36 2.361-S2n 1.09 147 1.10 0.85 9.05 3.20
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
El. inlet face invert  27.23 ft El. outlet invert 25.55 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 27.23 ft

OUTLET STATION 50.00 ft

OUTLET ELEVATION 25.55 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0336

CULVERT LENGTH ALONG SLOPE 50.03 ft

e CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 4.00 ft
BARREL RISE 3.40 ft
BARREL MATERIAL ~ STEEL OR ALUMINUM
BARREL MANNING'S n 0.024 FOR SIDES AND TOP
0.038 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g
3

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 16:17:10 FILE NAME: 316T2-4B



gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

****x* USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDIN X Y-TOP  Y-BOTTOM
NUMBER (ft) (ft) (ft)
1 0 2863 2863
2 019 2948  27.78
3 0.38 208  27.46
4 057 3003  27.23
5 093 3032 2723
6 1.29 305  27.23
7 1.64 306  27.23
8 2 3063  27.23
9 2.36 306  27.23
10 2.71 305  27.23
11 3.07 3032  27.23
12 343 3003  27.23
13 3.62 208  27.46
14 381 2048  27.78
15 4 2863 2863

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
a

4
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 16:17:10 FILE NAME: 316T2-4B

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

****x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 316T2-4
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 09-07-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0104 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 29.32

2 17.50 28.65
3 2350 25,57
4 35.50 25.57
5 40.50 28.02
6 58.50 29.30

e UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)

0.00 2557 0.000 0.02 0.00 0.00

350 2581 0548 0.26 1.50 0.15



500 2586 0562 0.31 1.67 0.18
10.50 25,99 0.596 0.44 213 0.25
14.00 26.06 0.610 0.51 2.35 0.29
17.50 26.13 0.622 0.58 2.53 0.33
21.00 26.19 0.631 0.64 2.69 0.36
2450 26.24 0.638 0.69 2.84 0.39
28.00 26.30 0.645 0.75 2.97 0.42
31.50 26.35 0.651 0.80 3.09 0.44
35.00 26.40 0.657 0.85 3.20 047
Note: Shear stress was calculated using R.

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
nooooooooooonooorooooonoodn ROADWAY OVERTOPPING DATA Dooorooooonoooloooooooor
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 30.54 ft

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
a
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1 Station 337+70 Existing conditions

CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 13:50:32 FILE NAME: 33770

gobgobotbotbudboobbobboubodbooboobbobboubotbooboopbobbouboobooboobo
Onoooooooooooooooooooooood FHWA CULVERT ANALYSIS  D00000000000000000000
nooooooooooooooooooooooo0n Hy-8, VERSION 6.1 gobbobboubooboobodbbobbos
gobogobotoooboobognbonbouboobooboopbobbouboobooboopbobbouboobooboono

oco SITE DATA O CULVERT SHAPE, MATERIAL, INLET  [J
0OU 0000000000000000000000000000000000000000000000000000000000000000C
0L O INLET OUTLET CULVERT [0 BARRELS 0

TV ELEV. ELEV. LENGTH 7 SHAPE  SPAN RISE MANNING INLET 0
ONOLOU () (ft) () IMATERIAL (ft) (/) n TYPE [
10 2820 27.33 5201 1CSP  2.00 2.00 .024 CONVENTIONAL



33.09 -0.005 42.00 0.26 0.62

33.23 0.004 4800 023 0.48
33.36 0.003 5400 019 0.35
33.48 0.003 6000 0.6 0.27
OJooooooodoooooooooodogoooooooodgooooooodgogoooooooogoooooooooggo oo
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
OJooooooodoooooooooodogoooooooodgooooooodgogoooooooogoooooooooggo oo
R 2
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 13:50:32 FILE NAME: 33770

OoooooodooboogooooooooooooooooooooooooooOoooOuOooooguLoo
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
OoooooodooboogooooooooooooooooooooooooooOoooOuOooooguLoo
DIS- HEAD- INLET  OUTLET

CHARGE WATER CONTROLCONTROLFLOW  NORMAL CRIT. = OUTLET TW OUTLET
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps)
Ooooooooooooloooooologoooolboooo - ooooogrooooogiooboboloooooobL . ooooool

0 28.2 0 0 O-NF 0 0 0 -0.05 0

5 29.37 1.17 1.17 1-S2n 0.77 0.79 0.69 0.23 5.23

12 30.39 2.08 2.19 2-M2c 1.3 1.24 1.24 0.36 5.85
18 31.24 3.04 2.88 2-M2c 2 1.52 1.52 0.46 7.03
22.96 32.49 4.12 4.29 2-M2c 2 1.69 1.69 0.54 8.13
23.47 32.75 4.25 4.55 2-M2c 2 1.71 1.71 0.61 8.25
24.06 32.93 44 4.73 2-M2c 2 1.72 1.72 0.68 8.38
24.54 33.08 4.53 4.88 2-M2c 2 1.74 1.74 0.74 8.49
24.98 33.23 4.65 5.03 2-M2c 2 1.75 1.75 0.8 8.59
25.37 33.35 4.76 5.15 2-M2c 2 1.76 1.76 0.85 8.67
25.74 33.47 4.87 5.27 2-M2c 2 1.77 1.77 0.91 8.75

ooty UDLULULLUULLULUULU
El. inlet face invert  28.20 ft El. outlet invert 27.33 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
OoooooodooooogoooooooooooooooboooooooooooOoooOOUoooguLoU

*kkkk SITE DATA *kkkk CULVERT INVERT *khkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 28.20 ft

OUTLET STATION 52.00 ft

OUTLET ELEVATION 27.33 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0167

CULVERT LENGTH ALONG SLOPE 52.01 ft

e CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING



INLET DEPRESSION  NONE

gooooboobooboobognbonboubobbooboonbobbooboobooboopbobboobooboobooDo

3
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 13:50:32 FILE NAME: 33770

gobgobotbotbudboobbobboubodbooboobbobboubotbooboopbobbouboobooboobo
goboooboodbbooboobbooobonboooo TAILWATER obooooobooboobbooobonboobo
gobgobotbotbudboobbobboubodbooboobbobboubotbooboopbobbouboobooboobo

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 33770-TW
MAIN CHANNEL ONLY FILE DATE: 08-17-2006
LEFT CHANNEL BOUNDARY 0

RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.040
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0290 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 31.19
2 7.00 27.36
3 17.20 27.28
4 30.20 31.04

s UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 27.28 0.000 -0.05 0.00 0.00
5.00 2756 0.865 0.23 2.32 0.40
12.00 27.69 0.926 0.36 3.08 0.62
18.00 27.79 0.957 046 354 0.76
2400 27.87 0.979 0.54 3.88 0.87
30.00 27.94 0.996 0.61 4.18 0.97
36.00 28.01 1.011 0.68 4.44 1.07
42.00 28.07 1.023 0.74 467 1.15
48.00 28.13 1.033 0.80 4.88 1.22
54.00 28.18 1.043 0.85 5.06 1.29
60.00 28.24 1.051 0.91 524 1.36
Note: Shear stress was calculated using R.

gobogobotoooboobognbonbouboobooboopbobbouboobooboopbobbouboobooboono
nooooooooooooooooooooooorr ROADWAY OVERTOPPING DATA D010 00000000 0000000C
gooooboobooboobognbonboubobbooboonbobbooboobooboopbobboobooboobooDo

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft



CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 32.40 ft

gobgobotbotbudboobbobboubodbooboobbobboubotbooboopbobbouboobooboobo
g
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1 Station 337+70 Tier 2 fish passage - 3-ft CMP

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 16:53:01 FILE NAME: 337T2-3

goobobobobonobobooooubooogoooongugbopopgbobobobobbobobobbobobooe
oooooooooooooooooooooonoong FHWA CULVERT ANALYSIS  0000000000000000000rC
noooooooooooooooooooooooan Hy-8, VERSION 6.1 gobooboobbobbobbobboobol
goboobogbogboobbooboobbobbooboobbobboobbobbgbboobonboobbobboonboooDoc

oco SITE DATA 0 CULVERT SHAPE, MATERIAL, INLET O
0 U D0000000000000000000000000000000000000000000000000000000000000C
OOL O INLET OUTLET CULVERT [ BARRELS |

VO ELEV. ELEV. LENGTH [JSHAPE  SPAN RISE MANNING INLET [
ONO.O(ft)  (ft) () O MATERIAL (ft) () n TYPE [
110 2820 27.33 52.01 11CSP  3.00 3.00 .024 CONVENTIONAL ]

020 U U
0310 U U
040 U U
1510 U U
60 U U

goboobogbogboobboobodbbobbgbbonbobboopbobbobboobonboobbobboonboooDoc

goboobogbogboobbooboobbobbooboobbobboobbobbgbboobonboobbobboonboooDoc

SUMMARY OF CULVERT FLOWS (cfs) FILE: 337T2-3 DATE: 09-07-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWA'ITR
28.2 0 0 0 0 0 0 0 0 1
28.92 3 3 0 0 0 0 0 0 1
29.26 6 6 0 0 0 0 0 0 1
29.54 9 9 0 0 0 0 0 0 1
20.78 12 12 0 0 0 0 0 0 1
30 15 15 0 0 0 0 0 0 1
30.19 18 18 0 0 0 0 0 0 1
30.37 21 21 0 0 0 0 0 0 1
30.55 24 24 0 0 0 0 0 0 1
30.73 27 27 0 0 0 0 0 0 1
30.92 30 30 0 0 0 0 0 0 1

32.4 48.5 48.5 0 0 0 0 0 OVERTOF ING

goboobogbogboobboobodbbobbgbbonbobboopbobbobboobonboobbobboonboooDoc

goboobogbogboobbooboobbobbooboobbobboobbobbgbboobonboobbobboonboooDoc
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 337T2-3 DATE: 09-07-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR(ft) FLOW (cfs) ERROR (cfs) ERROR
28.20 0.000 0.00 0.00 0.00

28.92 0.000 3.00 0.00 0.00

29.26 0.000 6.00 0.00 0.00

29.54 0.000 9.00 0.00 0.00

29.78 0.000 12.00 0.00 0.00

30.00 0.000 15.00 0.00 0.00

30.19 0.000 18.00 0.00 0.00



30.37 0.000 21.00 0.00 0.00

30.55 0.000 24.00 0.00 0.00
30.73 0.000 27.00 0.00 0.00
30.92 0.000 30.00 0.00 0.00
goooooogooooooooooooboooboooobooooooboboboobobooooooooooooooobonLe
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goboobogbogboobboobodbbobbgbbonbobboopbobbobboobonboobbobboonboooDoc
0

2
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 16:53:01 FILE NAME: 337T2-3

gooooooooooooooooooooooooooooooooL0ooooobooooooobogoc
PERFORMANCE CURVE FOR CULVERT 1 -1( 3.00 (ft) BY 3.00 (ft)) CSP
gooooooooooooooooooooooooooooooooL0ooooobooooooobogoc
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
Oooffdoooooboboooobboboiooooobboooooobbbooooobbboooooobooooooooot
0.00 28.20 0.00 0.000-NF 0.00 0.00 0.00 -0.05 0.00 0.00
3.00 2892 0.72 0.721-S2n 0.49 0.52 0.42 017 4.75 2.07
6.00 29.26 1.06 1.061-S2n 0.71 0.76 0.66 0.24 522 2.55
9.00 2954 1.34 1.341-S2n 0.89 0.94 0.88 0.30 5.18 2.91
12.00 29.78 1.58 1.581-S2n 1.03 1.09 1.03 0.35 5.56 3.20
15.00 30.00 1.80 1.801-S2n 1.17 1.23 1.03 0.40 6.95 3.45
18.00 30.19 1.99 1.991-S2n 1.29 135 1.15 044 7.20 3.66
21.00 30.37 2.17 2.171-S2n 1.41 1.47 1.27 048 7.37 3.86
24.00 30.55 2.35 2.351-S2n 1.52 1.57 1.47 052 6.94 4.04
27.00 30.73 2.53 2.531-S2n 1.63 1.67 1.57 0.56 7.20 4.20
30.00 30.92 2.72 2.721-S2n 1.75 1.77 167 059 7.41 435
Oooffdoooooboboooobboboiooooobboooooobbbooooobbboooooobooooooooot
El. inlet face invert  28.20 ft El. outlet invert 27.33 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
gooooooooooooooooooooooooooooooooL0ooooobooooooobogoc

*kkkk SITE DATA *kkkk CULVERT INVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 28.20 ft

OUTLET STATION 52.00 ft

OUTLET ELEVATION 27.33 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0167

CULVERT LENGTH ALONG SLOPE 52.01 ft

*eex CULVERT DATA SUMMARY ** * **
BARREL SHAPE CIRCULAR
BARREL DIAMETER 3.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED TO CONFORM TO SLOPE



INLET DEPRESSION NONE

goboobogbogboobbooboobbobbooboobbobboobbobbgbboobonboobbobboonboooDoc
0

3
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 16:53:01 FILE NAME: 337T2-3

gbboobbgbbgbbobbobboobbobbobbobbobboobbobbobbobbobboobbobbobbooboc
gooodobooogoooobpoobooboooo TAILWATER gobooooobnboooooboobooboon
goobobobobonobobooooubooogoooongugbopopgbobobobobbobobobbobobooe

*xx USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 337T2-3
MAIN CHANNEL ONLY FILE DATE: 09-07-2006
LEFT CHANNEL BOUNDARY 0

RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0294 ft/ft

CROSS-SECTION X Y
COORD.NO. (f)  (ft)

1 0.00 31.19
2 7.00 27.36
3 17.20 27.28
4 30.20 31.04

Freeeer UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 27.28 0.000 -0.05 0.00 0.00
3.00 27.50 0.878 0.17 2.07 0.31
6.00 27.57 0924 024 255 043
9.00 27.63 0.954 0.30 291 0.52
12.00 27.68 0.977 0.35 3.20 0.61
15.00 27.73 0994 040 345 0.68
18.00 27.77 1.009 0.44 3.66 0.74
21.00 27.81 1.022 048 3.86 0.80
2400 27.85 1.033 0.52 4.04 0.86
27.00 27.89 1.043 0.56 4.20 0.91
30.00 27.92 1.051 0.59 4.35 0.96
Note: Shear stress was calculated using R.

goboobogbogboobboobodbbobbgbbonbobboopbobbobboobonboobbobboonboooDoc
noooonooonoo0ono0onoo00o0r ROADWAY OVERTOPPING DATA D00 0000000000000
goboobogbogboobboobodbbobbgbbonbobboopbobbobboobonboobbobboonboooDoc

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft



CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 32.40 ft

goobobobobonobobooooubooogoooongugbopopgbobobobobbobobobbobobooe
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1 Station 443+00 Existing conditions

CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 14:33:05 FILE NAME: 44300-EX

gooooobbooooooboboooooboboooooooboooooobbbooooobbbooooobobbooooobbooooooone
noooooooooooooooooogooooon . FHWA CULVERT ANALYSIS  DOooooooooooooooooooooodoon
ooooooooooooooooooogooooCgn - HY-8, VERSION 6.1 oooooobobobooooooboobooooooooo
goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond

oco SITE DATA O CULVERT SHAPE, MATERIAL, INLET O
0O U 0o0o0o00oo0o0o0o00o0o0oooo0o0oo0o0o0o0000o0o0Do0n0o0oo0o0o000no0o0oooooo
0L O INLET OUTLET CULVERT [ BARRELS a

OV O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET ©
ONO.C (ft) (ft) (ft) O MATERIAL (ft) (/) n TYPE O

T 10 40.38 3875 5517 01CSP 200 2.00 .024 CONVENTIONAL
120 4043 3867 55030 1CSP  2.00 2.00 .024 CONVENTIONAL

030 d ad
040 ad a
050 d ad
0en ad a

goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond

goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond
SUMMARY OF CULVERT FLOWS (cfs) FILE: 44300-EX DATE: 08-17-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
40.38 0 0 0 0 0 0 0 0 0
41.19 5 2.6 23 0 0 0 0 0 4
41.69 12 6.2 5.8 0 0 0 0 0 3
42.09 18 9.3 8.9 0 0 0 0 0 2
42.48 24 12.2 11.9 0 0 0 0 0 3
42.92 30 15.2 14.9 0 0 0 0 0 3
43.43 36 18.1 17.9 0 0 0 0 0 3
44.03 42 21 20.8 0 0 0 0 0 7
44.29 48 22.2 22 0 0 0 0 3.57 4
44.46 54 22.9 22.7 0 0 0 0 8.03 3
44.62 60 23.5 23.3 0 0 0 0 12.92 3
44.05 42 211 20.9 0 0 0 0 OVERTOPP ING

ggooboobbdogoobobbooooboboooooooboboobooboobooobbbbuooobobbobuoboobooouooond

goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 44300-EX DATE: 08-17-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ff) ERROR(ft) FLOW (cfs) ERROR (cfs) ERROR
40.38 0.000 0.00 0.00 0.00
41.19 -0.006 5.00 0.01 0.20
41.69 0.000 12.00 0.00 0.00
42.09 0.008 18.00  -0.13 -0.72
42.48 0.005 2400  -0.08 -0.33
42.92 0.003 30.00  -0.05 -0.17
43.43 0.002 36.00  -0.03 -0.08
44.03 -0.007 42.00 0.19 0.45
44.29 -0.007 48.00 0.30 0.63
44.46 -0.009 54.00 0.43 0.80
44.62 -0.006 60.00 0.32 0.53
[ A A A A A A A A A A A A A A A A A A A A A A A A A A A A
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond



2
CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 14:33:05 FILE NAME: 44300-EX

goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc
DIS- HEAD-  INLET OUTLET

CHARGE WATER CONTROLCONTROLFLOW  NORMAL CRIT.  OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
pgooooooobboooobobooooloooobolobDoon Doooooloooooo Dooooo Dooooon - Dooooooooooor
0  40.38 0 0 O-NF 0 0 0 -0.6 0 0
2.64 412 0.82 0.82 1-S2n 0.47 0.56 0.36 -0.28 6.74 2.24
6.18 41.7 1.32 1.32 1-S2n 0.74 0.88 0.68 -0.14 6.61 2.95
925  42.09 1.71 1.71 1-S2n 0.92 1.08 0.92 -0.04 6.53 3.37
122 4247 2.09 2.09 5-S2n 1.09 1.25 1.08 0.04 7.04 3.7
1517 4291 2.53 2.53 5-S2n 1.26 1.4 1.2 0.12 7.68 3.97
1814 4343 3.05 3.05 5-S2n 1.43 1.53 1.33 0.19 8.2 4.21
21.01  44.02 3.64 3.35 2-M2c 1.64 1.63 1.63 0.25 7.63 4.42
2216 44.29 3.91 3.45 2-M2c 1.76 1.67 1.67 0.31 7.94 4.61
22.87  44.46 4.08 2.43 2-M2c 2 1.69 1.69 0.36 8.11 4.78
2347 4462 4.24 3.48 2-M2c 2 1.71 1.71 0.42 8.25 4.94

[ A A A A A A A A A A A A A A A A A A A A A A A A A A A A
El. inlet face invert  40.38 ft El. outletinvert 38.75 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
Jodooooooooooogoooooooooooooooooooogogogoooooggoor

*kkkk SlTE DATA dkkkk CULVERT |NVERT Tkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 40.38 ft

OUTLET STATION 55.15 ft

OUTLET ELEVATION 38.75 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0296

CULVERT LENGTH ALONG SLOPE 556.17 ft

*** CULVERT DATA SUMMARY e
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION  NONE

goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc
O
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CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 14:33:05 FILE NAME: 44300-EX

goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc
PERFORMANCE CURVE FOR CULVERT 2 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.



(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
Jodooooooooooogoooooooooooooooooooogogogoooooggoor
0.00 40.43 0.00 0.000-NF 0.00 0.00 0.00 -0.52 0.00 0.00
2.35 41.20 0.77 0.77 1-S2n 0.44 0.53 0.33 -0.20 6.90 2.24
582 41.70 1.27 1.271-S2n 0.70 0.85 0.65 -0.06 6.64 2.95
8.88 42.09 1.66 1.661-S2n 0.88 1.06 0.76 0.04 8.10 3.37
11.88 4248 2.05 2.055-S2n 1.05 1.24 0.94 0.12 8.24 3.70
14.87 4291 248 2485-S2n 1.21 1.39 1.09 0.20 8.51 3.97
17.89 43.43 3.00 3.005-S2n 1.37 1.52 1.32 0.27 8.16 4.21
20.80 44.02 3.59 3.595-S2n 1.56 1.63 1.43 0.33 8.66 4.42
2196 44.29 3.86 3.865-S2n 1.65 166 1.56 0.39 8.35 4.61
22.67 44.46 4.03 3.602-M2c 1.72 1.68 1.68 0.44 8.06 4.78
23.29 4462 419 3.602-M2c 1.79 1.70 1.70 0.50 8.20 4.94
Jodooooooooooogoooooooooooooooooooogogogoooooggoor
El. inlet face invert  40.43 ft ELl outletinvert 38.67 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft

goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond

Fkkkk SlTE DATA Kkkkk CULVERT |NVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 40.43 ft

OUTLET STATION 55.00 ft

OUTLET ELEVATION 38.67 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0320

CULVERT LENGTH ALONG SLOPE 55.03 ft

*eexr CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n  0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION NONE

goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond
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CURRENT DATE: 08-17-2006 FILE DATE: 08-17-2006
CURRENT TIME: 14:33:05 FILE NAME: 44300-EX

goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc
gooobbooobooboobbobooboobbg TAILWATER gobooboobboboobbooooooobog
goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc

***x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 44300-TW
MAIN CHANNEL ONLY FILE DATE: 08-17-2006
LEFT CHANNEL BOUNDARY 0

RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.040
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0260 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)
1 0.00 4152



2 7.00 38.15
3 17.20 38.30
4 30.20 41.20

e UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 38.15 0.000 -0.60 0.00 0.00
5.00 38.47 0.822 -0.28 2.24 0.37
12.00 38.61 0.880 -0.14 295 0.56
18.00 38.71 0.909 -0.04 3.37 0.69
2400 38.79 0.929 0.04 3.70 0.79
30.00 38.87 0.945 0.12 3.97 0.88
36.00 38.94 0.959 0.19 4.21 0.96
42.00 39.00 0970 0.25 4.42 1.03
48.00 39.06 0.979 0.31 4.61 1.09
54.00 39.11 0.988 0.36 4.78 1.16
60.00 39.17 0.996 042 494 1.21
Note: Shear stress was calculated using R.

goooooooboboboouoooobgbobobonbooongbobobooopooboboboboboooobobobooobDooooDOoboc
nooooooooooooooooonooo0o00 ROADWAY OVERTOPPING DATA C00o0o0oooo0od0000000000
goooooooboboboboooooboboboobooooooobobobooopooboboboboobooooboboboooboooobooooc

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 44.05 ft

goooboobbdoooobobtoooooobooooooobooooboobbobooobbbouooobobbobuoboobooouooond
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1 Station 443+00 Tier 2 fish passage - 3.5-ft baffled CMP

CURRENT DATE: 09-05-2006 FILE DATE: 09-05-2006
CURRENT TIME: 17:16:59 FILE NAME: 443T42

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo
nooooooooooonoooloooooooodn FHWA CULVERT ANALYSIS  Doooodoodoooooooooodonooooon
nooooooooooopnoooooooooogon - HY-8, VERSION 6.1 gbotbboboobbobooboboooboobob

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

ocuo SITE DATA a CULVERT SHAPE, MATERIAL, INLET  [J
0 U 0000oo00oooogooogoo0o0oo00oo000oo00go00goo0oo00oo000oo00oo0o0gooogoooooc
0L O INLET OUTLET CULVERT [ BARRELS O

OV O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET [
ONO.D (ft)  (ft) (ft) O MATERIAL (fty () n TYPE ©
10 4038 38.75 55020 1ICMP  3.50 2.98 .024 CONVENTIONALL

020 g g
0310 a a
040 g g
050 a a
e g g

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

SUMMARY OF CULVERT FLOWS (cfs) FILE: 443T42 DATE: 09-05-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
40.38 0 0 0 0 0 0 0 0 1
40.98 3.5 3.5 0 0 0 0 0 0 1
41.14 5 5 0 0 0 0 0 0 1
41.58 10.5 10.5 0 0 0 0 0 0 1
41.81 14 14 0 0 0 0 0 0 1
42.02 17.5 175 0 0 0 0 0 0 1
42.22 21 21 0 0 0 0 0 0 1
42.41 24.5 245 0 0 0 0 0 0 1
42.61 28 28 0 0 0 0 0 0 1
42.8 31.5 31.5 0 0 0 0 0 0 1
42.99 35 35 0 0 0 0 0 0 1
44.05 51 51 0 0 0 0 0 OVERTOPP ING

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 443T42 DATE: 09-05-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR(fty FLOW (cfs) ERROR (cfs) ERROR
40.38 0.000 0.00 0.00 0.00

40.98 0.000 3.50 0.00 0.00

41.14 0.000 5.00 0.00 0.00

41.58 0.000 10.50 0.00 0.00

41.81 0.000 14.00 0.00 0.00

42.02 0.000 17.50 0.00 0.00

42.22 0.000 21.00 0.00 0.00

42.41 0.000 24.50 0.00 0.00

42,61 0.000 28.00 0.00 0.00

42.80 0.000 31.50 0.00 0.00

42.99 0.000 35.00 0.00 0.00

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

O

2
CURRENT DATE: 09-05-2006 FILE DATE: 09-05-2006
CURRENT TIME: 17:16:59 FILE NAME: 443T42

OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago
PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.50 (ft) BY 2.98 (ft)) ICMP
OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa
0.00 40.38 0.00 0.000-NF 0.00 0.00 0.00 -0.60 0.00 0.00
3.50 4098 0.60 0.601-S2n 0.30 0.36 0.16 -0.32 5.38 2.08
5.00 41.14 0.76 0.76 1-S2n 0.36 0.46 0.26 -0.29 6.24 2.31
10.50 41.58 1.20 1.201-S2n 0.58 0.74 0.58 -0.17 6.16 2.92
14.00 4181 1.43 1.431-S2n 0.69 0.90 0.60 -0.12 8.02 3.21
17.50 42.02 164 1.641-S2n 0.80 1.03 0.73 -0.06 8.06 3.45
21.00 4222 184 1.841-S2n 0.90 1.16 0.90 -0.01 7.70 3.66
2450 4241 2.03 2.031-S2n 0.99 1.27 1.00 0.03 795 3.85
28.00 42.61 2.23 2.231-S2n 1.08 1.37 0.97 0.08 9.40 4.03
31.50 4280 242 2421-S2n 117 1.47 1.07 0.12 946 4.18
35.00 4299 2.61 2.611-S2n 1.26 1.57 1.17 0.15 9.59 4.32
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa
El. inlet face invert  40.38 ft El. outlet invert 38.75 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft
OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft
INLET ELEVATION 40.38 ft

OUTLET STATION 55.00 ft

OUTLET ELEVATION 38.75 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0296

CULVERT LENGTH ALONG SLOPE 55.02 ft

e CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 3.50 ft
BARREL RISE 2.98 ft
BARREL MATERIAL ~ STEEL OR ALUMINUM
BARREL MANNING'S n 0.024 FOR SIDES AND TOP
0.038 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
g
3

CURRENT DATE: 09-05-2006 FILE DATE: 09-05-2006
CURRENT TIME: 17:16:59 FILE NAME: 443T42



gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
***** USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDIN X Y-TOP  Y-BOTTOM

NUMBER (ft) (ft) (ft)
1 0 4161 4161
2 017 4235  40.86
3 033 4263 4058
4 05 4283  40.38
5 081 4308 4038
6 113 4324 4038
7 144 4333  40.38
8 175 4336  40.38
9 206 4333 4038

10 2.37 43.24 40.38
11 2.69 43.08 40.38
12 3 42.83 40.38
13 3.17 42.63 40.58
14 3.33 42.35 40.86
15 3.5 41.61 41.61

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo
a

4
CURRENT DATE: 09-05-2006 FILE DATE: 09-05-2006
CURRENT TIME: 17:16:59 FILE NAME: 443T42

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

****x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 443T42BF
MAIN CHANNEL ONLY FILE DATE: 09-05-2006
LEFT CHANNEL BOUNDARY 0

RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0260 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 41.52
2 7.00 38.15
3 17.20 38.30
4 30.20 41.20

e UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)

0.00 38.15 0.000 -0.60 0.00 0.00

350 3843 0.839 -0.32 2.08 0.31

500 38.46 0.862 -0.29 2.31 0.36

1050 3858 0.912 -0.17 2.92 0.51



14.00 38.63 0.933 -0.12 3.21 0.59
17.50 38.69 0.950 -0.06 3.45 0.66
21.00 38.74 0964 -0.01 3.66 0.72
2450 38.78 0975 0.03 3.85 0.77
28.00 38.83 0.986 0.08 4.03 0.83
31.50 38.87 0.995 0.12 4.18 0.87
35.00 38.90 1.003 0.15 4.32 0.92
Note: Shear stress was calculated using R.

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
nopooooooooopnooorooooonoogn ROADWAY OVERTOPPING DATA Dopodooondoodooooonooonog
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 44.05 ft

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo
a
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1 Station 554+00 Existing conditions

CURRENT DATE: 08-25-2006
CURRENT TIME: 16:36:43

FILE DATE: 08-25-2006
FILE NAME: 55400EX

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
noooooooooooooooroooooooon . FHWA CULVERT ANALYSIS  Dooonooooodooooooooogooooe
nooooooooooonoooooooooogon . HY-8, VERSION 6.1 gbogboobooboobooboboooooobo
gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
BEORN SITE DATA a CULVERT SHAPE, MATERIAL, INLET ad

0OV 000000000000000000000000000000000000000000000000000D00D0000L0D00D0D0O0
0L O INLET OUTLET CULVERT [ BARRELS d

0OV DO ELEV. ELEV. LENGTH 0O SHAPE SPAN RISE MANNING INLET [

ONO.D () (ft) (ff) O MATERIAL (ft) () n TYPE O
10 39.96 3891 49.01J1CSP  2.00 2.00 .024 CONVENTIONALL
020 0 0
030 0 0
040 0 0
050 0 0
060 0 0

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
SUMMARY OF CULVERT FLOWS (cfs) FILE: 55400EX DATE: 08-25-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWA'ITR
39.96 0 0 0 0 0 0 0 0 1
40.84 3 3 0 0 0 0 0 0 1
41.13 5 5 0 0 0 0 0 0 1
41.65 9 9 0 0 0 0 0 0 1
42.03 12 12 0 0 0 0 0 0 1
42.57 15 15 0 0 0 0 0 0 1
42.99 18 18 0 0 0 0 0 0 1
43.61 21 21 0 0 0 0 0 0 1
44.09 24 23 0 0 0 0 0 0.88 8
44.22 27 235 0 0 0 0 0 3.29 4
44.33 30 24 0 0 0 0 0 5.95 4
43.99 226 226 0 0 0 0 0 OVERTOFING

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 55400EX DATE: 08-25-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (fty ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
39.96 0.000 0.00 0.00 0.00
40.84 0.000 3.00 0.00 0.00
41.13 0.000 5.00 0.00 0.00
41.65 0.000 9.00 0.00 0.00
42.03 0.000 12.00 0.00 0.00
4257 0.000 15.00 0.00 0.00
42.99 0.000 18.00 0.00 0.00
4361 0.000 21.00 0.00 0.00
44.09 -0.010 24.00 0.12 0.50
44.22 -0.005 27.00 0.21 0.78
4433 -0.008 30.00 0.10 0.33

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g

2
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:36:43 FILE NAME: 55400EX

gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
0.00 39.96 0.00 0.000-NF 0.00 0.00 0.00 0.59 0.00 0.00
3.00 40.84 0.88 0.881-S2n 0.55 0.60 0.40 1.04 6.63 1.63
5.00 41.13 117 1171-S2n 0.72 0.79 0.59 1.10 6.51 1.76
9.00 41.65 169 1.691-S2n 1.00 1.07 0.87 1.17 6.89 1.94
12.00 42.03 2.07 2.075-S2n 1.20 1.24 114 1.22 6.48 2.04
15.00 42.57 251 2.612-M2c 1.40 140 1.40 1.26 6.41 2.13
18.00 4299 3.03 2.902-M2c 1.66 152 152 1.29 7.03 2.21
21.00 43.61 3.65 3.062-M2c 2.00 1.63 1.63 1.32 7.63 2.27
23.01 44.09 413 3.922-M2c 2.00 169 169 1.35 8.14 2.33
23.50 44.21 425 4.232-M2c 2.00 1.71 1.71 137 8.25 2.39
23.95 44.33 4.37 4.362-M2c 2.00 1.72 172 1.40 8.36 2.44
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
El. inlet face invert  39.96 ft El. outlet invert 38.91 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 39.96 ft

OUTLET STATION 49.00 ft

OUTLET ELEVATION 38.91 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0214

CULVERT LENGTH ALONG SLOPE 49.01 ft

e CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION  NONE

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g

3
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:36:43 FILE NAME: 55400EX

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL



gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

****x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 55400-TW
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-25-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.035
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0050 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 41.00

2 100.00 39.70
3 100.25 39.50
4 101.75  39.50
5 102.00 39.70
6 203.00 41.00

e UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 39.50 0.000 0.59 0.00 0.00
3.00 3995 0439 1.04 163 0.13
5.00 40.01 0447 110 1.76 0.14
9.00 40.08 0459 1.17 194 0.16
12.00 40.13 0465 1.22 2.04 0.7
15.00 40.17 0469 1.26 2.13 0.19
18.00 40.20 0474 129 221 0.20
21.00 40.23 0477 1.32 227 0.20
24.00 40.26 0.480 1.35 2.33 0.21
27.00 40.28 0.483 1.37 239 0.22
30.00 40.31 0.486 1.40 244 0.23
Note: Shear stress was calculated using R.

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
noooooooooooonoooloooooooon ROADWAY OVERTOPPING DATA Dooo0ooooonooodoooooooor
gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 43.99 ft

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g



1 Station 554+00 Tier 1 fish passage - 3-ft CMP

CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:53:14 FILE NAME: 554-T3

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
nooooooooooonoooloooooonoon . FHWA CULVERT ANALYSIS  Dooooooooodnoooooooognoooe
nooooooooooopnoooooooooogoo - HY-8, VERSION 6.1 gbotbboboobbobooboboooboobob

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

ocuo SITE DATA a CULVERT SHAPE, MATERIAL, INLET  [J
0 U 0000oo00oo00goo00oo00ooo00oo0o0go00goo00oo00oo000on00go0ogooogoooooooo
0L O INLET OUTLET CULVERT [0 BARRELS O

OV O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET [
ONO.D (ft)  (ft) (ft) O MATERIAL (fty () n TYPE ©
010 39.96 38.91 49.01 01ICMP  3.10 1.80 .024 CONVENTIONALL

020 g g
0310 a a
040 g g
050 a a
e g g

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

SUMMARY OF CULVERT FLOWS (cfs) FILE: 554-T3 DATE: 08-29-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWA'ITR
39.96 0 0 0 0 0 0 0 0 1
40.54 3 3 0 0 0 0 0 0 1
40.78 5 5 0 0 0 0 0 0 1
41.14 9 9 0 0 0 0 0 0 1
41.4 12 12 0 0 0 0 0 0 1
41.65 15 15 0 0 0 0 0 0 1
41.93 18 18 0 0 0 0 0 0 1
42.31 21 21 0 0 0 0 0 0 1
42.71 24 24 0 0 0 0 0 0 1
43.14 27 27 0 0 0 0 0 0 1
43.6 30 30 0 0 0 0 0 0 1
43.99 32.3 32.3 0 0 0 0 0 OVERTOFING

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 554-T3 DATE: 08-29-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR(fty FLOW (cfs) ERROR (cfs) ERROR
39.96 0.000 0.00 0.00 0.00

40.54 0.000 3.00 0.00 0.00

40.78 0.000 5.00 0.00 0.00

41.14 0.000 9.00 0.00 0.00

41.40 0.000 12.00 0.00 0.00

41.65 0.000 15.00 0.00 0.00

41.93 0.000 18.00 0.00 0.00

42.31 0.000 21.00 0.00 0.00

42.71 0.000 24.00 0.00 0.00

43.14 0.000 27.00 0.00 0.00

43.60 0.000 30.00 0.00 0.00

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

O

2
CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:53:14 FILE NAME: 554-T3

gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge

PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.10 (ft) BY 1.80 (ft)) ICMP
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
0.00 39.96 0.00 0.000-NF 0.00 0.00 0.00 0.59 0.00 0.00

3.00 4054 0.58 0.581-S2n 0.28 0.31 0.21 1.05 5.79 1.51

5.00 40.78 0.82 0.821-S2n 0.39 0.44 0.34 1.10 4.95 1.63

9.00 41.14 118 1.181-S2n 0.58 0.64 0.44 1.17 6.77 1.79

12.00 4140 1.44 1.441-S2n 0.72 0.78 0.72 1.22 563 1.89

15.00 41.65 169 1.691-S2n 0.86 0.90 0.80 1.26 6.35 1.97

18.00 4193 1.97 1.975-S2n 1.00 1.02 092 1.29 6.73 2.04

21.00 4231 235 2.273-M1t 1.15 1.13 1.32 1.32 578 2.10

24.00 4271 2.75 247 3-M1t 1.32 1.23 1.35 1.35 6.50 2.15

27.00 43.14 3.18 2.723-M2t 160 1.31 1.38 1.38 7.21 2.20

30.00 43.60 3.64 2.923-M2t 1.80 1.39 140 140 7.91 2.25
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge

El. inlet face invert  39.96 ft El. outlet invert 38.91 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft

gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft
INLET ELEVATION 39.96 ft

OUTLET STATION 49.00 ft

OUTLET ELEVATION 38.91 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0214

CULVERT LENGTH ALONG SLOPE 49.01 ft

e CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 3.10 ft
BARREL RISE 1.80 ft
BARREL MATERIAL ~ STEEL OR ALUMINUM
BARREL MANNING'S n 0.024 FOR SIDES AND TOP
0.038 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

O
3

CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:53:14 FILE NAME: 554-T3



gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
***** USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDIN X Y-TOP  Y-BOTTOM

NUMBER (ft) (ft) (ft)
1 733 4026 40.26
2 734 4056  39.96
3 73.7 4119  39.96
4 74 4147  39.96
5 743 4164  39.96
6 746 4173  39.96
7 748 4176  39.96
8 751 4173  39.96
9 754 4164  39.96

10 75.7 41.47 39.96
11 76 41.19 39.96
12 76.3 40.56 39.96
13 76.4 40.26 40.26

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
a

4
CURRENT DATE: 08-29-2006 FILE DATE: 08-29-2006
CURRENT TIME: 20:53:14 FILE NAME: 554-T3

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

****x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 554-T3
MAIN CHANNEL AND LT & RT OVER BANKS FILE DATE: 08-29-2006
LEFT CHANNEL BOUNDARY 2

RIGHT CHANNEL BOUNDARY 5
MANNING n LEFT OVER BANK 0.050
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.050
SLOPE OF CHANNEL 0.0050 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft) (ft)

1 0.00 41.00

2 100.00 39.70
3 100.25 39.50
4 101.75  39.50
5 102.00 39.70
6 203.00 41.00

e UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 39.50 0.000 0.59 0.00 0.00
3.00 39.96 0.405 1.05 1.51 0.13
500 40.01 0.413 110 1.63 0.14
9.00 40.08 0.423 117 1.79 0.16



12.00 40.13 0428 1.22 1.89 0.18
15.00 40.17 0433 1.26 1.97 0.19
18.00 40.20 0.436 1.29 2.04 0.20
21.00 40.23 0.440 132 210 0.21
24.00 40.26 0.443 1.35 2.15 0.21
27.00 40.29 0445 138 220 0.22
30.00 40.31 0.447 140 225 0.23
Note: Shear stress was calculated using R.

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
nooooooooooonooorooooonoodn ROADWAY OVERTOPPING DATA Dooorooooonooonoooooooor
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 43.99 ft

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
a



1 Station 630+00 Existing conditions

CURRENT DATE: 08-25-2006
CURRENT TIME: 16:39:00

FILE DATE: 08-25-2006
FILE NAME: 63000

gboooouboobboobooboobooboobobboooobooobooboobboboobooboobooboLboobobobooboobot
nooooooooooopnoooroooooooogn s FHWA CULVERT ANALYSIS  Doooodooooooooooooodooooooog
nooooooooooonoooooooooogon . HY-8, VERSION 6.1 gbogboobooboobooboboooooobo
gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot
BEORN SITE DATA a CULVERT SHAPE, MATERIAL, INLET ad

0 U 00000000000000000000000000000000000000000000000000000D00DO0000L0DO0UDODoC
0L O INLET OUTLET CULVERT [ BARRELS d

0OV DO ELEV. ELEV. LENGTH 0O SHAPE SPAN RISE MANNING INLET [

ONO.D () (ft) (ff) O MATERIAL (ft) () n TYPE ©

10 4581 4536 59.0011CSP  2.00 2.00 .024 CONVENTIONALL
020 0 0

030 0 0

040 0 0

050 0 0

060 0 0

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

SUMMARY OF CULVERT FLOWS (cfs) FILE: 63000 DATE: 08-25-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
45.81 0 0 0 0 0 0 0 0 1
46.78 3 3 0 0 0 0 0 0 1
471 5 5 0 0 0 0 0 0 1
47.63 9 9 0 0 0 0 0 0 1
48.03 12 12 0 0 0 0 0 0 1
48.34 15 15 0 0 0 0 0 0 1
49.31 18 18 0 0 0 0 0 0 1
50.23 21 21 0 0 0 0 0 0 1
51.11 24 23.6 0 0 0 0 0 0.33 6
51.27 27 24 0 0 0 0 0 2.84 5
51.38 30 24.4 0 0 0 0 0 5.49 4
51.06 234 234 0 0 0 0 0 OVERTOPP ING

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 63000 DATE: 08-25-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (fty ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
45.81 0.000 0.00 0.00 0.00

46.78 0.000 3.00 0.00 0.00

47.10 0.000 5.00 0.00 0.00

47.63 0.000 9.00 0.00 0.00

48.03 0.000 12.00 0.00 0.00

48.34 0.000 15.00 0.00 0.00

49.31 0.000 18.00 0.00 0.00

50.23 0.000 21.00 0.00 0.00

51.11 -0.005 24.00 0.08 0.33

51.27 -0.008 27.00 0.12 0.44

51.38 -0.009 30.00 0.12 0.40

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
g

2
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:39:00 FILE NAME: 63000

OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa
0.00 45.81 0.00 0.000-NF 0.00 0.00 0.00 0.14 0.00 0.00

3.00 46.78 0.89 0.97 2-M2c 0.72 0.60 0.60 0.14 3.75 0.00

5.00 47.10 118 1.292-M2c 0.96 0.79 0.79 0.14 4.36 0.00

9.00 47.63 1.70 1.822-M2c 1.41 1.07 1.07 0.14 5.28 0.00

12.00 48.03 2.09 2.222-M2c 2.00 1.24 1.24 0.14 5.85 0.00

15.00 48.34 253 2.412-M2c 2.00 140 1.40 0.14 6.41 0.00

18.00 49.31 3.04 3.502-M2c 2.00 1.52 1.52 0.14 7.03 0.00

21.00 50.23 3.66 4.422-M2c 2.00 1.63 1.63 0.14 7.63 0.00

23.59 5112 4.29 5.312-M2c 2.00 1.71 1.71 0.14 8.27 0.00

24.05 51.27 441 5.462-M2c 2.00 1.72 1.72 0.14 8.38 0.00

24.39 51.38 4.50 5.572-M2c 2.00 1.73 1.73 0.14 8.46 0.00
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa

El. inlet face invert  45.81 ft El. outlet invert 45.36 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft

OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 45.81 ft

OUTLET STATION 59.00 ft

OUTLET ELEVATION 45.36 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0076

CULVERT LENGTH ALONG SLOPE 59.00 ft

e CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION  NONE

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
g

3
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:39:00 FILE NAME: 63000

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo



gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo

CONSTANT WATER SURFACE ELEVATION
45.5

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
nopoooooooooDooorooooonoodn ROADWAY OVERTOPPING DATA Dopodooondoodooooonooonog
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 51.06 ft

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo
a
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1 Station 757+50 Existing conditions

CURRENT DATE: 08-25-2006
CURRENT TIME: 16:42:47

FILE DATE: 08-25-2006
FILE NAME: 75750EX

gboooouboobboobooboobooboobobboooobooobooboobboboobooboobooboLboobobobooboobot
nooooooooooopnoooroooooooogn s FHWA CULVERT ANALYSIS  Doooodooooooooooooodooooooog
nooooooooooonoooooooooogon . HY-8, VERSION 6.1 gbogboobooboobooboboooooobo
gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot
BEORN SITE DATA a CULVERT SHAPE, MATERIAL, INLET ad

0 U 00000000000000000000000000000000000000000000000000000D00DO0000L0DO0UDODoC
0L O INLET OUTLET CULVERT [ BARRELS d

0OV DO ELEV. ELEV. LENGTH 0O SHAPE SPAN RISE MANNING INLET [

ONO.D () (ft) (ff) O MATERIAL (ft) () n TYPE ©

10 5752 5450 60481 1CSP  2.00 2.00 .024 CONVENTIONALL
020 0 0

030 0 0

040 0 0

050 0 0

060 0 0

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot
SUMMARY OF CULVERT FLOWS (cfs) FILE: 75750EX DATE: 08-25-2006

ELEV (ft) TOTAL

57.52
58.37
58.66
59.18
59.57

60
60.52
60.94
61.07
61.18
61.27
60.85

o wo

9

12
15
18
21
24
27
30
19.6

awo -~

9

12
15
18
20.1
20.7
21.2
215
19.6

OO OO ODODODODOOON

o

3 4 5 6 ROADWAY ITR

0 0 0 0 0 1
0 0 0 0 0 1
0 0 0 0 0 1
0 0 0 0 0 1
0 0 0 0 0 1
0 0 0 0 0 1
0 0 0 0 0 1
0 0 0 0 0.8 8
0 0 0 0 3.12 4
0 0 0 0 5.72 4
0 0 0 0 8.21 3
0 0 0 0 OVERTOPP ING

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 75750EX DATE: 08-25-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (fty ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
57.52 0.000 0.00 0.00 0.00
58.37 0.000 3.00 0.00 0.00
58.66 0.000 5.00 0.00 0.00
59.18 0.000 9.00 0.00 0.00
59.57 0.000 12.00 0.00 0.00
60.00 0.000 15.00 0.00 0.00
60.52 0.000 18.00 0.00 0.00
60.94 -0.008 21.00 0.12 0.57
61.07 -0.005 24.00 0.21 0.88
61.18 -0.009 27.00 0.12 0.44
61.27 -0.006 30.00 0.26 0.87

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
g

2
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:42:47 FILE NAME: 75750EX

OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago

PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa
0.00 57.52 0.00 0.000-NF 0.00 0.00 0.00 -0.74 0.00 0.00

3.00 58.37 0.85 0.851-S2n 0.44 0.60 0.30 -0.41 9.65 2.21

5.00 58.66 1.14 1.141-S2n 0.57 0.79 0.49 -0.34 8.39 2.58

9.00 59.18 1.66 1.661-S2n 0.79 1.07 0.67 -0.22 9.78 3.11

12.00 59.57 2.05 2.055-S2n 0.92 1.24 0.84 -0.15 9.58 3.42

15.00 60.00 2.48 2.485-S2n 1.05 1.40 1.00 -0.08 9.60 3.68

18.00 60.52 3.00 3.005-S2n 1.18 1.52 1.12 -0.01 9.92 3.92

20.09 60.94 342 3.425-S2n 1.27 1.61 1.21 0.05 10.13 4.12

20.67 61.07 3.55 3.555-S2n 1.30 1.62 1.22 0.11 10.25 4.30

2117 61.18 3.66 3.665-S2n 1.32 1.64 1.24 0.16 10.35 4.48

21.53 61.26 3.74 3.745-S2n 1.34 1.65 1.25 0.22 1042 4.63
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa

El. inlet face invert ~ 57.52 ft El. outlet invert 54.50 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft

OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 57.52 ft

OUTLET STATION 60.40 ft

OUTLET ELEVATION 54.50 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0500

CULVERT LENGTH ALONG SLOPE 60.48 ft

e CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION  NONE

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
g

3
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:42:47 FILE NAME: 75750EX

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo



gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

****x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 75750TW
MAIN CHANNEL ONLY FILE DATE: 08-25-2006
LEFT CHANNEL BOUNDARY 0

RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.035
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0180 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 57.61
2 3.40 53.76
3 6.50 53.82
4 10.20  53.91
5 1280 57.07

Frexeesr UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 53.76 0.000 -0.74 0.00 0.00
3.00 54.09 0.780 -0.41 221 0.27
5.00 54.16 0.807 -0.34 258 0.34
9.00 54.28 0.840 -0.22 3.11 0.45
12.00 54.35 0.857 -0.15 342 0.52
15.00 54.42 0.870 -0.08 3.68 0.58
18.00 54.49 0.881 -0.01 3.92 0.64
21.00 5455 0.890 0.05 4.12 0.69
2400 54.61 0.897 0.11 430 0.74
27.00 54.66 0.904 0.16 4.48 0.78
30.00 54.72 0910 0.22 463 0.82
Note: Shear stress was calculated using R.

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
nopooooooooopnooorooooonoogn ROADWAY OVERTOPPING DATA Dopodooondoodooooonooonog
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 60.85 ft

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo
a



1 Station 757+50 Tier 1 fish passage - Pipe arch

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 18:39:05 FILE NAME: 757T1AR

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
ooooooooooooooooooooooooon FHWA CULVERT ANALYSIS  O00000000000000000000
noooooooooooooooooooooooan Hy-8, VERSION 6.1 goboubooobgboooobobbooubogr
gobooboogbooobooobonbodbbobogbbobbobbobboobodboonbobbooboopoobbooboooo

oco SITE DATA | CULVERT SHAPE, MATERIAL, INLET [
OU 0000000000000000000000000000000000000000000000000000000000000000
OOL O INLET OUTLET CULVERT [ BARRELS |

VO ELEV. ELEV. LENGTH [JSHAPE  SPAN RISE MANNING INLET [
ONO.O(ft)  (ft) () O MATERIAL (ft) () n TYPE [
10 5645 5343 6048 11ICMP  7.26 4.18 .028 CONVENTIONAL']

020 U U
0310 U U
040 U U
1510 U U
60 U U

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

SUMMARY OF CULVERT FLOWS (cfs) FILE: 757T1AR DATE: 09-07-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
56.45 0 0 0 0 0 0 0 0 1
57.14 10 10 0 0 0 0 0 0 1
57.6 20 20 0 0 0 0 0 0 1
57.94 30 30 0 0 0 0 0 0 1
58.26 40 40 0 0 0 0 0 0 1
58.55 50 50 0 0 0 0 0 0 1
58.78 60 60 0 0 0 0 0 0 1
59.02 70 70 0 0 0 0 0 0 1
59.25 80 80 0 0 0 0 0 0 1
59.49 90 90 0 0 0 0 0 0 1
59.72 100 100 0 0 0 0 0 0 1
60.85 149.4 149.4 0 0 0 0 0 OVERTOPP ING

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 757T1AR DATE: 09-07-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR(ft) FLOW (cfs) ERROR (cfs) ERROR
56.45 0.000 0.00 0.00 0.00

57.14 0.000 10.00 0.00 0.00

57.60 0.000 20.00 0.00 0.00

57.94 0.000 30.00 0.00 0.00

58.26 0.000 40.00 0.00 0.00

58.55 0.000 50.00 0.00 0.00

58.78 0.000 60.00 0.00 0.00



59.02 0.000 70.00 0.00 0.00

59.25 0.000 80.00 0.00 0.00
59.49 0.000 90.00 0.00 0.00
59.72 0.000 100.00 0.00 0.00
goooooogooooooooooooboobooooobobooooouooooboooocobobooooooooobooooooboog
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

2
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 18:39:05 FILE NAME: 757T1AR

gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog
PERFORMANCE CURVE FOR CULVERT 1-1( 7.26 (ft) BY 4.18 (ft)) ICMP
gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
poooooooouoboououououpunouuUDUbULDbUULobULDbUULULbUoLU
0.00 56.45 0.00 0.000-NF 0.00 0.00 0.00 0.33 0.00 0.00
10.00 57.14 0.69 0.691-S2n 0.23 0.39 0.09 0.88 8.78 3.22
20.00 57.60 1.15 1.151-S2n 0.44 0.61 0.31 110 7.27 4.05
30.00 57.94 149 1.491-S2n 0.55 0.82 0.56 1.29 7.54 4.63
40.00 58.26 1.81 1.811-S2n 0.66 0.98 0.58 1.45 9.67 5.09
50.00 58,55 2.10 2.101-S2n 0.78 1.14 0.79 1.59 8.93 547
60.00 58.78 2.33 2.331-S2n 0.88 1.29 0.79 1.73 10.63 5.79
70.00 59.02 257 2571-S2n 0.97 1.43 0.93 1.85 10.60 6.07
80.00 59.25 2.80 2.801-S2n 1.06 1.56 0.96 1.97 11.68 6.33
90.00 59.49 3.04 3.041-S2n 1.15 1.69 1.09 2.09 11.57 6.56
100.00 59.72 3.27 3.271-S2n 124 181 1.25 2.19 11.28 6.78
poooooooouoboououououpunouuUDUbULDbUULobULDbUULULbUoLU
El. inlet face invert  56.45 ft El. outlet invert 53.43 ft
El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft
gooooooooooooooooooooooooooooooooogooo0gooobooOoooooooog

*kkkk SITE DATA *kkkk CULVERT INVERT *hkkkkkkkkkkkkk

INLET STATION 0.00 ft
INLET ELEVATION 56.45 ft

OUTLET STATION 60.40 ft

OUTLET ELEVATION 53.43 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0500

CULVERT LENGTH ALONG SLOPE 60.48 ft

e CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 7.26 ft
BARREL RISE 4.18 ft
BARREL MATERIAL  STEEL OR ALUMINUM
BARREL MANNING'S n  0.028 FOR SIDES AND TOP
0.038 FOR BOTTOM



INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

3
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 18:39:05 FILE NAME: 757T1AR

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
***** USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDINATE X Y-TOP  Y-BOTTOM
NUMBER (ft) )  (ft)

1 0.00 58.26 58.26
2 0.17 59.16 57.52
3 0.86 60.42 57.52
4 1.55 61.05 57.52
5 2.24 61.43 57.52
6 2.94 61.63 57.52
7 3.63 61.70 57.52
8 4.32 61.63 57.52
9 5.01 61.43 57.52
10 5.71 61.05 57.52
11 6.40 60.42 57.52
12 7.09 59.16 57.52
13 7.26 58.18 58.18

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U

4
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 18:39:05 FILE NAME: 757T1AR

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
goboodobgobogoboobooboobboon TAILWATER gooodobgobgobooboobodgoboon
gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo

*x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 75750TW
MAIN CHANNEL ONLY FILE DATE: 08-25-2006
LEFT CHANNEL BOUNDARY 0

RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.035
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0180 ft/ft

CROSS-SECTION X Y
COORD. NO. (ft)  (ft)



1 0.00 57.61
2 3.40 53.76
3 6.50 53.82
4 10.20 53.91
5 12.80 57.07

Freeer UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ff) NUMBER (ft) (f/s) (psf)
0.00 53.76 0.000 0.33 0.00 0.00
10.00 54.31 0.847 0.88 3.22 048
20.00 54.53 0.887 1.10 4.05 0.67
30.00 54.72 0910 1.29 463 0.82
40.00 54.88 0925 1.45 5.09 0.95
50.00 55.02 0.937 1.59 547 1.06
60.00 55.16 0.946 1.73 579 1.15
70.00 55.28 0.954 1.85 6.07 1.24
80.00 5540 0.960 1.97 6.33 1.32
90.00 55.52 0.965 2.09 6.56 1.39
100.00 55.62 0970 219 6.78 1.46
Note: Shear stress was calculated using R.

gobodbbogobgbbobbobbodbbobodbbobbobbotboobudbbobbonbotboobubbobbooo
O0000000000000000000000000 ROADWAY OVERTOPPING DATA 000000000000000000¢
odbopobooooooooogooooogogbobopgbobobobobbbobopbongbbongooooogog

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 60.85 ft

goboobogoooboonbonbodbbobogbbonbobbobboobobbonbobobboopoobbobbooo
U



1 Station 757+50 Tier 2 fish passage - 3-ft baffled CMP

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:05:25 FILE NAME: 757T2-3B

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
nooooooooooonoooloooooonoon . FHWA CULVERT ANALYSIS  Dooooooooodnoooooooognoooe
nooooooooooopnoooooooooogoo - HY-8, VERSION 6.1 gbotbboboobbobooboboooboobob

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

ocuo SITE DATA a CULVERT SHAPE, MATERIAL, INLET  [J
0 U 0000oo00oo00goo00oo00ooo00oo0o0go00goo00oo00oo000on00go0ogooogoooooooo
0L O INLET OUTLET CULVERT [0 BARRELS O

OV O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET [
ONO.D (ft)  (ft) (ft) O MATERIAL (fty () n TYPE ©
10 5752 5450 60.08 0 1ICMP  3.00 2.55 .024 CONVENTIONALL

020 g g
0310 a a
040 g g
050 a a
e g g

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
SUMMARY OF CULVERT FLOWS (cfs) FILE: 757T2-3B DATE: 09-07-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWA'ITR
57.52 0 0 0 0 0 0 0 0 1
58 1.9 1.9 0 0 0 0 0 0 1
58.12 3 3 0 0 0 0 0 0 1
58.41 5.7 57 0 0 0 0 0 0 1
58.59 7.6 7.6 0 0 0 0 0 0 1
58.75 9.5 9.5 0 0 0 0 0 0 1
58.89 11.4 11.4 0 0 0 0 0 0 1
59.02 13.3 13.3 0 0 0 0 0 0 1
59.16 15.2 15.2 0 0 0 0 0 0 1
59.29 171 17.1 0 0 0 0 0 0 1
59.42 19 19 0 0 0 0 0 0 1

60.85 36.5 36.5 0 0 0 0 0 OVERTOFING

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 757T2-3B DATE: 09-07-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR(fty FLOW (cfs) ERROR (cfs) ERROR
57.52 0.000 0.00 0.00 0.00

58.00 0.000 1.90 0.00 0.00

58.12 0.000 3.00 0.00 0.00

58.41 0.000 5.70 0.00 0.00

58.59 0.000 7.60 0.00 0.00

58.75 0.000 9.50 0.00 0.00

58.89 0.000 11.40 0.00 0.00

59.02 0.000 13.30 0.00 0.00

59.16 0.000 15.20 0.00 0.00

59.29 0.000 17.10 0.00 0.00

59.42 0.000 19.00 0.00 0.00

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g

2
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:05:25 FILE NAME: 757T2-3B

gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.00 (ft) BY 2.55 (ft)) ICMP
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
0.00 57.52 0.00 0.000-NF 0.00 0.00 0.00 -0.74 0.00 0.00
1.90 58.00 0.48 0.481-S2n 0.16 0.27 0.07 -0.45 6.38 1.86
3.00 58.12 0.60 0.601-S2n 0.26 0.36 0.16 -0.40 5.83 2.10
570 58.41 0.89 0.891-S2n 0.36 0.55 0.25 -0.30 9.54 255
7.60 58.59 1.07 1.071-S2n 0.44 0.66 0.36 -0.24 8.64 2.79
950 58.75 1.23 1.231-S2n 0.51 0.77 0.51 -0.19 7.47 3.01
11.40 58.89 1.37 1.371-S2n 0.57 0.86 0.46 -0.13 10.05 3.19
13.30 59.02 150 1.501-S2n 0.63 0.94 0.54 -0.08 9.71 3.36
15.20 59.16 1.64 1.641-S2n 0.68 1.03 0.63 -0.04 9.40 3.51
17.10 59.29 1.77 1.771-S2n 0.74 1.10 0.75 0.00 8.80 3.65
19.00 5942 190 1.901-S2n 0.79 1.17 0.67 0.04 10.97 3.78
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
El. inlet face invert ~ 57.52 ft El. outlet invert 54.50 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 57.52 ft

OUTLET STATION 60.00 ft

OUTLET ELEVATION 54.50 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0503

CULVERT LENGTH ALONG SLOPE 60.08 ft

e CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 3.00 ft
BARREL RISE 2.55ft
BARREL MATERIAL ~ STEEL OR ALUMINUM
BARREL MANNING'S n 0.024 FOR SIDES AND TOP
0.038 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g
3

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:05:25 FILE NAME: 757T2-3B



gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
***** USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDINATE X Y-TOP  Y-BOTTOM
NUMBER (ft) f) (ft)
000 5857 5857
0.14  59.21 57.93
029 5945  57.69
043 5962  57.52
070 5984  57.52
096 5997  57.52
123  60.05  57.52
150  60.07  57.52
177 6005  57.52
204 5997  57.52
230  59.84  57.52
257 5962  57.52
2.71 5045  57.69
286  59.21 57.93
15 300 5857 5857
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
O

r DM 2o©ONO A WN

4
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:05:25 FILE NAME: 757T2-3B

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

****x* USER DEFINED CHANNEL CROSS-SECTION FILE NAME: 757T2-3B
MAIN CHANNEL ONLY FILE DATE: 09-07-2006
LEFT CHANNEL BOUNDARY 0

RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.038
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0180 ft/ft

CROSS-SECTION X Y
COORD.NO. (ft)  (ft)

1 0.00 57.61
2 3.40 53.76
3 6.50 53.82
4 10.20  53.91
5 1280 57.07

Frexerrr UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) () NUMBER (ft) (f/s) (psf)

0.00 53.76 0.000 -0.74 0.00 0.00

1.90 54.05 0.704 -0.45 1.86 0.24

3.00 54.10 0.724 -040 2.10 0.28



5.70 54.20 0.755 -0.30 2.55 0.38
7.60 5426 0.770 -0.24 2.79 0.44
9.50 54.31 0.782 -0.19 3.01 0.49
1140 54.37 0.792 -0.13 3.19 0.53
13.30 54.42 0.800 -0.08 3.36 0.58
15.20 54.46 0.807 -0.04 3.51 0.61
17.10 5450 0.813 0.00 3.65 0.65
19.00 54.54 0.819 0.04 3.78 0.69
Note: Shear stress was calculated using R.

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
noooooooooooonoooloooooonoodn ROADWAY OVERTOPPING DATA Dooo0ooooonooodoooooooor
gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 60.85 ft

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g
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1 Station 787+50 Existing conditions

CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:45:22 FILE NAME: 78750EX

gboooouboobboobooboobooboobobboooobooobooboobboboobooboobooboLboobobobooboobot
nooooooooooopnoooroooooooogn s FHWA CULVERT ANALYSIS  Doooodooooooooooooodooooooog
nooooooooooonoooooooooogon . HY-8, VERSION 6.1 gbogboobooboobooboboooooobo
gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

BEORN SITE DATA a CULVERT SHAPE, MATERIAL, INLET ad
0 U 00000000000000000000000000000000000000000000000000000D00DO0000L0DO0UDODoC
0L O INLET OUTLET CULVERT [ BARRELS d

OV 0O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET [
ONO.D () (ft) (ff) O MATERIAL (ft) () n TYPE ©
10 56.72 5516 52.0211CSP  3.00 3.00 .024 CONVENTIONALL

020 a a
030 g g
040 a a
0510 g g
060 a a

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

SUMMARY OF CULVERT FLOWS (cfs) FILE: 78750EX DATE: 08-25-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
56.72 0 0 0 0 0 0 0 0 1
57.74 5 5 0 0 0 0 0 0 1
58.33 12 12 0 0 0 0 0 0 1
58.77 18 18 0 0 0 0 0 0 1
59.18 24 24 0 0 0 0 0 0 1
59.6 30 30 0 0 0 0 0 0 1
60.04 36 36 0 0 0 0 0 0 1
60.53 42 42 0 0 0 0 0 0 1
61.09 48 48 0 0 0 0 0 0 1
61.73 54 54 0 0 0 0 0 0 1
62.38 60 59.4 0 0 0 0 0 0.32 6
62.33 59 59 0 0 0 0 0 OVERTOPP ING

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 78750EX DATE: 08-25-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (fty ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
56.72 0.000 0.00 0.00 0.00
57.74 0.000 5.00 0.00 0.00
58.33 0.000 12.00 0.00 0.00
58.77 0.000 18.00 0.00 0.00
59.18 0.000 24.00 0.00 0.00
59.60 0.000 30.00 0.00 0.00
60.04 0.000 36.00 0.00 0.00
60.53 0.000 42.00 0.00 0.00
61.09 0.000 48.00 0.00 0.00
61.73 0.000 54.00 0.00 0.00
62.38 -0.008 60.00 0.23 0.38

gboooboduboobbubooboobobboobobboobobobobobbbbbubobbboboobobboLboobobLbobobot



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
g

2
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:45:22 FILE NAME: 78750EX

OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago
PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.00 (ft) BY 3.00 (ft)) CSP
OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa
0.00 56.72 0.00 0.000-NF 0.00 0.00 0.00 0.34 0.00 0.00
5.00 57.74 1.02 1.021-S2n 0.56 0.69 0.49 0.34 6.52 0.00
12.00 58.33 1.61 1.611-S2n 0.89 1.09 0.79 0.34 8.00 0.00
18.00 58.77 2.05 2.051-S2n 1.09 1.35 1.10 0.34 7.64 0.00
24.00 59.18 246 2.461-S2n 1.28 1.57 1.17 0.34 9.36 0.00
30.00 59.60 2.88 2.881-S2n 1.46 1.77 1.37 0.34 9.51 0.00
36.00 60.04 3.32 3.325-S2n 1.63 1.94 154 0.34 9.82 0.00
42.00 60.53 3.81 3.815-S2n 1.80 2.11 1.71 0.34 10.10 0.00
48.00 61.09 4.37 4.375-S2n 1.97 225 1.98 0.34 9.72 0.00
54.00 61.73 5.01 5.015-S2n 2.15 2.38 2.08 0.34 10.30 0.00
59.44 62.38 5.66 5.665-S2n 2.34 2.48 2.28 0.34 10.35 0.00
ooooooooodooobooooooouooouooooonobuoonooboobooboobgobgobgooouoaa
El. inlet face invert  56.72 ft El. outlet invert 55.16 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft
OOoooooooodooooooooooooooooooooooooooboooooobboobobbgoobggob0ggob0gooooago

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft

INLET ELEVATION 56.72 ft

OUTLET STATION 52.00 ft

OUTLET ELEVATION 55.16 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0300

CULVERT LENGTH ALONG SLOPE 52.02 ft

e CULVERT DATA SUMMARY
BARREL SHAPE CIRCULAR
BARREL DIAMETER 3.00 ft
BARREL MATERIAL  CORRUGATED STEEL
BARREL MANNING'S n 0.024
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL THIN EDGE PROJECTING
INLET DEPRESSION  NONE

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
g

3
CURRENT DATE: 08-25-2006 FILE DATE: 08-25-2006
CURRENT TIME: 16:45:22 FILE NAME: 78750EX

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo



gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo

CONSTANT WATER SURFACE ELEVATION
55.5

gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo
nopoooooooooDooorooooonoodn ROADWAY OVERTOPPING DATA Dopodooondoodooooonooonog
gboooooboobobooboobooboobboobooboobooboobooboobobbooboobboobobooobuboobboubooo

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 62.33 ft

gbbotooubbooooboobbuboobbobobbbobbbbobbooboobobboobobbLboobobLbbLbubbBbobubLooo
a



787+50 Tier 2 FISH PASS design

Non baffle design

Juvenile coho in 3-ft CMP

©+ COACHentALASKA-1\ADFGFI-1\fishpass. exe
Help Print “iatus  Backwater Inlet CalcHode cOrrugations
i Fish Passage
Length
Fish Culuert
Cmm}

Calculated Fish Parameters
Possible Energu (joules)

ossible Powe utlet Inlet
0.42 watts .77 | |

Caleculated Flew Parameters

Normal Flow T Critical Flo
.37 T

=== Fish Passage ---
llowable Uel. in. Flow Dept|
4.4 Fti“:-r‘ 8.3% ft

Depth (ft)
Avg., cress-section, water velocity (ft/sec) ey

0.4y
32

Fish power required in outlet zone (watts)
Fish energy required in outlet zone (joules)
Fish power required at inlet (watts)

Fish energy required at inlet (joules)

Baffle design

Juvenile coho in 3-ft CMP

€7 CCHent\ALASKA -~ 1\ADFGFI- 1\fishpass.exe = |O|x

Help Print

Status

Weir Baffle
Weak Swimming ] Culvert
Fish Length Slope Hanning n i Flood Diameter
(mm) Wall ( (cf (Ft)

Calculated Parameters
Meir Height

PR
BURGE o

Mater Uelocity in small fish passage zone (ft/sec)

Fish power required at weir (uatts)
Fish power capabilities (watts)
Depth of flow ouer weir (ft)

Depth of flow at outlet (Ft)

MNermal Depth at flood flow (Ft)

=
-

Adult coho in 3.5-ft CMP

Client\ALASKA - 1\ADFGFI- 1\fishpass. exe

Weir Baffle
Swimming Culvert
Fish Length Slope Hanning n Diameter
(mm) ( Wall [ (cfs) (Ft)

Calculated Parameters
Weir Height

Mater Uelocity in small fish passage zone (ft/sec)
Fish power required at weir (uatts)

Fish power capsbilitios (watts)

Depth of flow ouver weir [ft)

Depth of Flow at outlet (Ft)

Normal Depth at flood flow (ft)

adult coho

<+ CACHent\ALASKA - 1NADFGFI- 1\fishpass.exe

Print Sioius  Backwater Inlet CalcHode cOrruga
Weak Swimming Fish P
Length

Culvert
Culuert i

Hanning n Diam.
Wall { ) (F

— Depth —

Calculated Fish Parametors
Possible Energy (joules)

ossible Powel tlet Inlet
38.11 watts 187.50 _l
Calculated Flow Parameters
Normal Flow T Critical F1
Depth (ft) 0.37 l‘ 8.

Aug., eross-sectien, water uvelocity (Ft/sec) 4.04

=== Fish Passage ---

1lowable uul.—lﬂin, Flow Deptl

5.6 ft/sec 6.29 ft

Fish power required in cutlet zone (watts)
Fish energy required in outlet zone (joules)
Fish power required at inlet [watts)

Fish energy required at inlet (joules)

Normal Flow Supercritical Supercritical flow in culuvert

Juvenile coho in 3.5-ft CMP
AClient\ALASKA - 1\ADFGFI- 1\fishpass. exe
Weir Baffle

Swimming o a
Fish Length Slope Manning n Flood

Culuert
Diameter
(mm) Wall { (efs) [ft)

Calculated Parameters
Weir Height

Mator Uslocity in small fish passage zone (ft/sec)
Fish power required at weir (watts)

Fish power capabilities (watts)

Depth of flow ouer weir (Fft)

Depth of flow at outlet (ft)

Hormal Depth at flood flow (Ft)

Adult coho adjusted to 'equivalent’ grayling

CACHent\ALASKA - 1\ADFGFI- 1\fishpass. exe
Help Print Status
Weir Baffle
Weak Swimming '] Q Culvert
Fish Length Slope Manning n Figh Flood Diameter
(mm) Wall ( {cfs) (Ft)

Caleculated Parameters
Meir Height

MWater Uelogity in small fish passage zone (ft/sec)
Fish power required at weir (watts)

Fish power capabilities (watts)

Depth of flow ouer weir (ft)

Depth of flow at outlet [Ft)

Normal Depth at flood flow (Ft)

Acceptable Design




1 Station 787+50 Tier 2 fish passage - 3.5-ft baffled CMP

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:53:59 FILE NAME: 787T2-42

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
noooooooooooooooroooooooon . FHWA CULVERT ANALYSIS  Dooonooooodooooooooogooooe
nooooooooooonoooooooooogon . HY-8, VERSION 6.1 gbogboobooboobooboboooooobo

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

BEORN SITE DATA a CULVERT SHAPE, MATERIAL, INLET ad
0OV 000000000000000000000000000000000000000000000000000D00D0000L0D00D0D0O0
0L O INLET OUTLET CULVERT [ BARRELS d

OV 0O ELEV. ELEV. LENGTH 0 SHAPE  SPAN RISE MANNING INLET [
ONO.D () (ft) (ff) O MATERIAL (ft) () n TYPE O
010 56.72 5516 52.021ICMP  3.50 2.98 .024 CONVENTIONALL

0210 a a
030 g g
040 a a
0510 g g
060 a a

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
SUMMARY OF CULVERT FLOWS (cfs) FILE: 787T2-42 DATE: 09-07-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWA'ITR
56.72 0 0 0 0 0 0 0 0 1
57.48 5 5 0 0 0 0 0 0 1
58.02 12 12 0 0 0 0 0 0 1
58.39 18 18 0 0 0 0 0 0 1
58.72 24 24 0 0 0 0 0 0 1
59.06 30 30 0 0 0 0 0 0 1
59.39 36 36 0 0 0 0 0 0 1
59.71 42 42 0 0 0 0 0 0 1
60.13 48 48 0 0 0 0 0 0 1
60.63 54 54 0 0 0 0 0 0 1
61.13 60 60 0 0 0 0 0 0 1
62.33 73 73 0 0 0 0 0 OVERTOFING

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 787T2-42 DATE: 09-07-2006

HEAD HEAD TOTAL FLOW % FLOW
ELEV (fty ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
56.72 0.000 0.00 0.00 0.00
57.48 0.000 5.00 0.00 0.00
58.02 0.000 12.00 0.00 0.00
58.39 0.000 18.00 0.00 0.00
58.72 0.000 24.00 0.00 0.00
59.06 0.000 30.00 0.00 0.00
59.39 0.000 36.00 0.00 0.00
59.71 0.000 42.00 0.00 0.00
60.13 0.000 48.00 0.00 0.00
60.63 0.000 54.00 0.00 0.00
61.13 0.000 60.00 0.00 0.00

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL



<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g

2
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:53:59 FILE NAME: 787T2-42

gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.50 (ft) BY 2.98 (ft)) ICMP
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) () (fps) (fps)
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
0.00 56.72 0.00 0.000-NF 0.00 0.00 0.00 0.34 0.00 0.00
5.00 57.48 0.76 0.761-S2n 0.36 0.46 0.26 0.34 6.24 0.00
12.00 58.02 1.30 1.301-S2n 0.63 0.81 0.51 0.34 8.17 0.00
18.00 58.39 1.67 1.671-S2n 0.81 1.04 0.74 0.34 8.07 0.00
24.00 58.72 2.00 2.001-S2n 0.97 1.25 0.97 0.34 8.04 0.00
30.00 59.06 2.34 2.341-S2n 113 1.43 1.03 0.34 9.44 0.00
36.00 59.39 2.67 2.671-S2n 1.27 159 1.19 0.34 9.63 0.00
42.00 59.71 299 2.995-S2n 141 1.75 1.35 0.34 9.81 0.00
48.00 60.13 3.41 3.415-S2n 1.56 1.89 1.49 0.34 10.06 0.00
54.00 60.63 3.91 3.915-S2n 1.70 2.03 1.63 0.34 10.33 0.00
60.00 61.13 4.41 4.415-S2n 1.84 2.15 1.75 0.34 10.66 0.00
pooooooooiooobooooooouooounoounobouobouoouobooooboboobooboobgoobge
El. inlet face invert  56.72 ft El. outlet invert 55.16 ft
El. inlet throat invert  0.00 ft EI. inlet crest 0.00 ft
gooooooooooooboooooboooooooooooooboogoooooooooboobbobbgobbgoobggo oge

*kkkk SITE DATA *kkkk CULVERT INVERT *kkkkkkkkkkkkk

INLET STATION 0.00 ft
INLET ELEVATION 56.72 ft

OUTLET STATION 52.00 ft

OUTLET ELEVATION 55.16 ft
NUMBER OF BARRELS 1

SLOPE (V/H) 0.0300

CULVERT LENGTH ALONG SLOPE 52.02 ft

e CULVERT DATA SUMMARY
BARREL SHAPE USER DEFINED
BARREL SPAN 3.50 ft
BARREL RISE 2.98 ft
BARREL MATERIAL ~ STEEL OR ALUMINUM
BARREL MANNING'S n 0.024 FOR SIDES AND TOP
0.038 FOR BOTTOM
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL MITERED
INLET DEPRESSION  NONE

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
g
3

CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:53:59 FILE NAME: 787T2-42



gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

****x* USER DEFINED CULVERT CROSS-SECTION - CULVERT # 1

COORDINATE X Y-TOP  Y-BOTTOM

NUMBER (ft) ) (f)
1 000 5795  57.95
2 017 5869  57.20
3 033 5897  56.92
4 050 5917  56.72
5 0.81 59.42  56.72
6 113 5958  56.72
7 144 5967  56.72
8 175 5970  56.72
9 206 5967  56.72
10 237 5958  56.72
11 269 5942  56.72
12 300 5917  56.72
13 317 5897  56.92
14 333 5869  57.20

15 3.50 57.95 57.95
gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

O

4
CURRENT DATE: 09-07-2006 FILE DATE: 09-07-2006
CURRENT TIME: 19:53:59 FILE NAME: 787T2-42

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
gbootoogbboobboboobooboobooo TAILWATER gbotgbboboobboboobooboobooo

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL

CONSTANT WATER SURFACE ELEVATION
55.5

gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc
nooooooooooonooorooooonoodn ROADWAY OVERTOPPING DATA Dooorooooonooonoooooooor
gboooooboobboobooboobooboobooboobooboooobboobobooLboboobbooboobboobooboooboc

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 10.00 ft
OVERTOPPING CREST ELEVATION 62.33 ft

gbooooubbooooboobbubobboobobboobobboobobLoobobLLbobbbbbobbobbuboLbooDoL
a



